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Decibel Products, the antenna leader, 
introduces its own RF transmission cables. 
Now everything you need for a 

complete wireless communication system. 
From one source. 


Decibel Products — the one-source antenna system 
solution. One source for your antennas. Now one 
source for your cables, connectors and accessories. 

The db TransTelecom” line of coaxial cables 
matches perfectly to our extensive line of antennas and 
other RF communication products. A complete system 
ideal for the PCS and cellular industries that meets or 
exceeds all accepted performance slandards. Now 
you can get the quality, reliability and guaranteed 
performance you need for a total antenna system 
solution from one single source. 

These Decibel/ATG brand cables are constructed of 
corrugated copper with foam or air, The cable series features: 
db TransFoam" — Foam Cable; db TransFlex * - 

Super Flexible Cable; db TransAir” — Air Cable; and 
db TransFill” — Leaky or Radiating Cable. 

And since you're ordering all your products through 
one source, you'll receive all you need, all at once. 
Order by noon and we'll typically ship out the same day. 
So costs are better controlled and installation schedules 
are, well, all wrapped up. All in all, Decibel Products is 
the one to turn to for complete wireless communication. 

Now make one call for all your wireless 
communication needs. Call 1-800-676-5342. 

Ask aboul our system package pricing and your free 
db TransTelecom brochure. 


FANS Reco ; 


DECIBEL arg 


: DECIBEL 
: ProDuUcTS 


Visit us at Booth #745 Expo Comm Mexico 


P.O. Box 569610 
Dallas, Texas 75356-9610 
Order Hotline: 
1-800-676-5342 
Order FAX: 1-800-229-4706 
214-631-0310 

biviStoaon FAX 214-631 -4706 


Your Wireless Connection” 


All divisions of ATG 
are compliant 
with ISO standards 
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NEW 
Touch-Screen 


The Vega Model C-6024 offers 
unparalleled ease of use with its 
touch-screen and independent 
switches for line selection and 
instant PTT. It is a unique 
microprocessor based multi-line, 
multi-format, desktop radio control 
console with a capacity to handle up 
to 24 lines!. Any line may be 
configured for either a dedicated two 
to four wire radio circuit. 

The touch-screen display provides 
feature selection with a simple touch 
of a finger. The flexible system 
offers TLM (sequential tone line 
modules) to allow the operator a site 
for transmission and DLM (dial-up 
access modules) which allow the 
operator to select a dial-up site for 
transmission. PLM (telephone line 
modules) answer or initiate a call on 
the PSTN. 

Other system features include: 

‘ Basy expansion by adding the 
appropriate number of switch 
panels (each panel 

accommodates up to six line 

| cards) 

‘“ Line activity indicators flash 
upon detecting audio 

® TX ALL (simulcast) selection 
activates all tone lines and 
connected dial-up lines that are 
on hold 

“ RX ALL upon selection will 
monitor all unselected tone 


ut 


i 


lines 

a MARK IV company * Group Select selection of 

Signaling Products Group TX/RX line combinations 
ee ‘e* Frequency Selection Standard 

9900 East Baldwin Place * El Monte, California 91731-2294 f 

Telephone: (818) 442-0782 © Toll-Free: 800-877-1771 » with F1-F4, expandable to F10 
Fax: (818) 444-1342 * FaxBack: (818) 444-2017 / 800-274-2017 Contact us today to get all the details 
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10 Expand paging system 
coverage with satellite 
communications 
Donald E. Koehler 
Demand-allocated, multiple- 
access (DAMA) systems with 
mesh technology offers advan- 
tages, including the ability of 
remote earth stations to ex- 
change data. 


The importance of 
coaxial cable to base 


station performance 
Robert Perelman 

and Joe Lanoue 

Low-loss flexible cable pro- 
vides an alternative to semi- 
rigid corrugated cable with ad- 
vantages in loss, handling, ease 
of installation and ruggedness. 
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Open digital integrated 
technology for wide- 
area networks 

Dave Swanson 

Open digital integrated radio 
network technology gives com- 
munication managers a migra- 
tion path to an advanced radio 
system. 


Coverage prediction for 
digital mobile systems 
Harry R. Anderson, Ph.D., P.E. 
Part 1—Propagation analysis to 
predict and to combat impair- 
ments to digital radio system 
signals relies on different types 
of models. 
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ditorial 


On Sept. 4, 1996, FCC chairman Reed 
Hundt spoke to the Royal Institute of In- 
ternational Affairs in London. In his 
speech, he listed seven principles that may 
give some insight into regulatory policies. 
Two groups that have been adversely af- 
fected by FCC regulation in recent years 
include private mobile radio service pro- 
viders, as well as commercial mobile ra- 
dio service providers that offer specialized 
mobile radio (SMR) service. If you are in 
one of these groups, take heed. 

A printed copy of the speech takes 15 
single-spaced typewritten pages, enough to 
fill many magazine pages, so only a few 
excerpts that may be representative can be 
included here. 

Chairman Hundt: 


These seven principles reflect the 
most important insight I’ve garnered 
from three years at the FCC: Study 
with scrupulous exactitude all telcom 
policies of historical tradition and 
then do the exact opposite. Examine 
all received wisdom and declare it to 
be myth. Listen to all assertions of 
fact and suspect they are fictions. And 
get yourself a good economist: then 
do what he or she says. 

1. If a country has a single, strong 
national telecommunications firm, it 
has a big problem. 

2. Any nation that champions a na- 
tional telcom firm and limits foreign 
investment is wasting its money and 
tuming down a big opportunity. 

3. When governments intervene in 
markets in the name of guaranteeing 
universal service, they generally don’t 


make anything universal, and they 
don't enhance telcom service. 

4. Every country does not need 
two redundant wireline networks. 

5. If you're not awarding spectrum 
licenses by auction, you're making a 
big mistake. And if you’re not award- 
ing all other licenses in essentially no 
time and in infinite amounts, you're 
making a bigger mistake. 

6. After you auction the licenses, 
let the market work. 

7. The right goal for international 
communications is the same as the 
goal for domestic communications: 
no more regulation of communica- 
tions services than of soap or soft- 
ware or shoes. 


Principles 5 and 6, about auctions, let 
big business in and shut small business 
out, as service providers. They make vir- 
tually no provision for private mobile ra- 
dio users. 

The principles that Hundt articulated 
equate ficensing spectrum with allocating 
spectrum. The difference is that the FCC 
previously decided how spectrum would 
be used and then issued licenses to service 
providers or end-users to use individual 
frequencies or bands of frequencies for the 
purpose described. 

“What if the spectrum is already lightly 
used?” Hundt asked, “Allow auction win- 
ners to relocate the existing users al no 
cost, so that the market can clear spec- 
trum,” he said. 

“How should the spectrum be used?” 
Hundt asked. “Any way the auction win- 
ners want: no restrictions; no rules: total 
flexibility,” he said. 

Manufacturing companies, mining com- 
panies, airport facility operators, transport 
companies, delivery services and many 
other enterprises that use private mobile 
radio for communications internal to their 
organizations aren't well-served, in many 
cases, by commercial] systems built to use 
spectrum purchased at auction. Most of 
these commercial systems are intended to 
serve consumers, the most highly popu- 
lated areas or both. Many of them don’t 
deliver adequate coverage where current 
private radio users need it, and what's 
available typically costs more. 

Private mobile radio users should be 
permitted to obtain licenses in exchange 
for paying a lease fee. Purchasing a license 
at auction is not practical for private mo- 
bile radio users because the coverage of 


their private networks do not conform to 
auction regions. 

“We recognize that we must pay for 
spectrum and suggest that a new private 
wireless allocation could be paid for 
through efficiency-based spectrum lease 
fees,” said Launita Hernandez of Air- 
borne Express, a private mobile radio 
service user. “Fees are a viable way to 
reimburse the federal government for the 
use of spectrum.” 

Hernandez and representatives of North- 
west Airlines, Ford Motor Company, 
American Airlines, United Airlines and 
United Parcel Service visited Capitol Hill 
during the week of Dec. 16, 1996, to meet 
with staff members of the budget and tele- 
communications committees. An organi- 
zation for which Hernandez serves as 
chairman, American Licensees for Ensur- 
ing Responsible Transition of Spectrum 
(ALERTS), is promoting the idea of lease 
fees. Other members include Toyota Mo- 
tor Manufacturing-Kentucky, Delmarva 
Power Company, Federal Express and 
America West Airlines. Member compa- 
nies own and operate internal communica- 
tions systems to enhance corporate com- 
petitiveness, promote productivity and 
ensure the welfare of their employees, the 
key reasons for having a private radio 
communications network. 


IWCE 

The International Wireless Communica- 
tions Expo is set for April 22-24 at the Las 
Vegas Sands Convention Center in Las 
Vegas. Our co-workers at Intertec Presen- 
tations (800-288-8606) can give you in- 
formation about booth space in the ex- 
hibition hall. Information about the con- 
ference is available through the fax-on- 
demand service at 800-601-3858. 

You're invited to submit ideas for the 
conference. Fax them to me at 913-967- 
1905. Your idea may be used for this 
year’s conference. but if it can’t, it might 
be scheduled for next year’s. 

—Don Bishop 
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The Motorola R-2600: It goes 
the distance on Squaw But, 


* Who'd have thought a Communications 

= "> sSystem Analyzer would make it all the way to 

~ the top of Idaho’s treacherous Squaw Butte in 
the'dead of winter — and still perform without a 
hitch? 


Brad Rau, Senior Technician at Gem 
Communications in Boisé. That’s who. 

Brad depends on his Motorola R-2600 for 
radio testing in some very remote sites. It’s 
portable. And it’s built Motorola-tough. Which 
means the Motorola R-2600 will test two-way 
radio, paging and cellular telephone systems in 
| some of the roughest terrain and weather 
around.,.,without a worry. 


Plus windowed displays with soft key controls 
provide access to the comprehensive RF testing 
and signal encoding/decoding functions. 


Call today for more information on the 
Motorola R-2600, priced from $10,950. And 
now it’s even easier to buy from us. Simply ask 
about our easy leasing — or charge it to your 
Visa. or MasterCard. Discover where the 
Motorola R-2600 can take you! 


800-505-TEST 
818-365-5742 Dept. 439 FAX 


“ET Ea 
YOuL Can 
“ and Motorola are registered trademarks of Motorola, Inc, “Tha Test You Can Trust” 
and "What you never thought possible” are trademarks of Motorola, Inc. All other 
marks and trademarks are the property of their respective companies. » ¢ Tea 
@ 1996, Motorola, Inc. What you never thought possible. 
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alendar 


January 

22-23—Outlook for the Mobile Communications Industry Confer- 
ence, sponsored by Frost & Sullivan, Westin Galleria Hotel, Dallas. 
Contact: 415-961-9000. 


March 

3-5—Wireless, sponsored by the Cellular Telecommunications Industry 
Association, Moscone Convention Center, San Francisco. Contact: 
202-785-0081. 

23-26—Energy Telecommunications and Electrical Association, New 
Orleans Convention Center, New Orleans. Contact: 214-235-0655. 


April 

22-24—International Wireless Communications Expo, co-sponsored 
by Mobile Radio Technology, Las Vegas Sands Convention Center, 
Las Vegas. Contact: 800-288-8606. 


May 

5-7—Vehicular Technology Conference, sponsored by IEEE Vehicular 
Technology Society, Hyatt Regency at Civic Plaza, Phoenix. Contact: 
Wendy Rochelle, 908-562-3870; Fax 908-981-1769. 


June 

2-5—Supercomm, sponsored by USTA and TIA, New Orleans Conven- 
tion Center, New Orleans. Contact: 202-326-7300. 

3-5—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Montreal. Contact: 613-233-4888. 


9-11—Communications Expo/Show of the Americas, Miami Conven- 
tion Center, Miami. Contact: Jackie Gonzales, 305-412-9000. 

16-20—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Oregon Convention Center and 
Red Lion Lloyd, Holiday Inn, and Travelodge Hotels, Portland, OR, 


Contact: 202-872-0030. 


August 

10—-14—International Association of Public-Safety Communications 
Officials (APCO) National Conference, Charlotte, NC, Contact: 904- 
322-2500. 


September 

10-12—Personal Communications Showcase, sponsored by the Per- 
sonal Communications Industry Association, Dallas Convention Cen- 
ter, Dallas. Contact 800-326-8638. 


October 


27-29—Wireless Apps, sponsored by the Cellular Telecommunications 
Industry Association, Seattle Convention Center, Seattle, Contact: 
Francesca Dea, 702-739-4025 or Tim Ayers, 202-736-3203. 


November 

12-16—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, Holiday Inn International 
Drive Resort, Orlando, FL. Contact: Bernie Brownson, 303-371-8182. 

21—Radio Club of America, Communications Symposium, 88th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 908-842-5070. Ah 
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boot} 


| BGA/SMD 


Rework and Repair 


Patent Pending 


High Power Enables Low Temperature Rework 


All rework systems aren't the same. Only the CHIPMASTER’S powerful 
heater allows original convection reflow thermal profiles to be replicated, 
carefully ramping the temperature applied to the entire component to an 
optimum low reflow temperature eliminating thermal stress. 


® Microprocessor controlled temperature ramping 

@ Programmable profiles 

= Automatic timed process control for removal —— 

and replacement 3 ystem 

; with Nozzle 

# Automatic component removal $3495 

® Completely self contained, no PC required 

@ No shop air required 


@ Total process control management Halogen Light Optional 
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echnically speaking 


Testing repeater sensitivity degradation 


By Harold Kinley, C.E.T. 


How well is your repeater performing 
under actual operating conditions? Unless 
you check the receiver sensitivity under 
real operating conditions, you are not gel- 
ting the true picture. Antenna noise, du- 
plexer mistuning and other on-site prob- 
lems can cause the actual sensitivity to be 
far worse than the on-bench sensitivity 
figure stated in the service manual speci- 
fications. Here is how to determine just 
how well your repeater is performing un- 
der real-life conditions. 


The “isotee” 

In order to perform the necessary tests 
and measurements, you can make an 
isotee coupler from a simple “tee” con- 
nector. This is probably most easily done 
with a UHF connector, but it can be done 
with other connectors as well. An isotee 
connector provides a high degree of iso- 
lation between the through-line portion 
and the coupled port. It can be used for 
coupling in either direction. That is, it can 
be used to couple a signal into a transmis- 
sion line from a signal source or to couple 
a sample of the signal from the transmis- 
sion line into a measuring instrument such 
as a spectrum analyzer, frequency 
counter, deviation meter or other device. 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Carolina 
Forestry Commission, Spartanburg, SC. He is a 
member of the Radio Club of America. He is the 
author of Standard Radio Communications 
Manual: With Instrumentation and Testing Tech- 
niques, which is available for direct purchase. 
Write to 204 Tanglewylde Drive, Spartanburg, 
SC 29301. 


Figure 1. This setup is used to determine the amount of Isolation pro- 
vided by the Isotee. See text for details. 


The construction of a simple UHF 
isotee has been described in past columns 
in MRT, but it will be repeated here for 
the sake of those who missed those col- 
umns. The center pin of the male portion 
of the UHF tee connector is removed by 
unscrewing it from the connector. The pin 
is then cut with a hacksaw. Next, a slot is 
made into the end of the pin so that a 
screwdriver can be used to reinsert the 
pin into the connector. The slot can be cut 
with the hacksaw blade as well. Once the 
pin is reinserted into the connector, screw 
the connector onto a barrel or straight- 
through connector. This will leave you with 
a connector with three UHF female ports. 

The barre] will be the isolated, or 
coupled, port. Make sure that no de con- 
tinuity exists between the isolated port 
and the other ports. [f de continuity exists, 
the pin is too long, and it should be re- 
moved and cut again to a length that will 
prohibit direct contact between the barre] 
connector and the modified tee connector. 

The isolated port of the isotee connec- 
tor wil] be isolated by 30dB—40dB from 
the through-line portion of the connector. 
You can determine the amount of isola- 
tion provided by using the setup shown in 
Figure | below left. Increase the genera- 
tor signal level to produge 12dB sinap at 
the receiver audio output. Record the sig- 
nal generator level in dBm. Now, subtract 
the normal receiver sensitivity from the 
generator level required through the 
isotee. The result is the amount of isola- 
tion provided by the isotee connector. For 
example, if the normal receiver sensitiv- 
ity is —119dBm, and the signal level re- 
quired to produce 12dB sinap through the 
isotee was —85dBm, then the isolation of 
the isotee is: 


—85 — (-119) = —85 + 119 = 34dB 


Be aware that the amount of isolation pro- 
vided is frequency-sensitive. Thus, the iso- 
lation test should be conducted at the fre- 
quency at which you are going to be testing. 

The isotee can operate in the presence of 
RF power and still provide enough isolation 
to protect sensitive devices such as signal 
generators from overload. Check to make 
sure that the instrument you are using will 
not be overloaded by excessive RF coming 
through the isolated port of the isotee. 

Suppose that the output of a repeater is 
100W (50dBm) and that the isotee pro- 
vides 35dB of isolation. This means that 
the RF level getting into the attenuator 
pad is 50 — 35 = 15dBm. Be sure that the 
signal generator or pad can handle this 
power level. If not, you must provide 
more isolation. 


Checking repeater performance 

There are several things that must be 
known in order to determine just how well 
a repeater 1s performing and how much deg- 
radation is caused by an external problem 
and how much by an internal problem. The 
external problem would be the site noise 
coming in through the antenna. The internal 
problem would be duplexer tuning and 
transmitter and/or receiver performance. 

First, we need to know the receiver’s 
bench sensitivity figure for 12dB sinap. 
This is the basic starting point. It is easier 
to work with dBm than microvolts in this 
case. Let’s suppose that the receiver has 
a 12dB sinap sensitivity of —119dBm. 
This will serve as our basic reference 
point. Let’s call this reference level #1. 


(continued on page 48) 


SIGNAL 


Figure 2. The insertion loss of the receiver side of the duplexer can be 


determined with this test setup. See text for details. 
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Announcing our latest 
battery mnovation... 


Our goal from the beginning 
has been to set a measurable 
standard for quality that the 
portable communications 
industry can depend on—and 
confidently expect. For nearly 
two decades that’s the way it’s 
been. Today, we’ve once again 
taken innovation in a new 
direction by lowering the price 
on 25 of our most popular two- 
way radio replacement batteries. 


Now more than ever, we’re 
the industry’s value-packed 
replacement battery specialist, 
and invite you to contact one 
of our distributors for 
specific pricing information. 


Wireless Components * 
Antennas and Batteries 

P.O. Box 82846 

Lincoln, Nebraska 68501 
800-228-4563/402-467-449 | 

FAX: 800-848-3825/402-467-4528 


Hutton Communications Seattle, WA 
Denver, CO 800-426-2964 


Pulstar Distributing 
St. Paul, MN 


Comark Distributing 
Raleigh, NC 


800-726-6245 

FAX: 303-820-2809 
Atlanta, GA 
800-741-3811 

FAX: 770-729-9567 


Joliet, IL 
800-435-9313 

FAX: 815-744-8996 
Dallas, TX 
800-442-3811 

FAX: 214-239-5264 


FAX: 206-485-5548 


Toronto, Canada 
800-265-8685 
FAX: 416-255-9179 


Monterrey, Mexico 
(95) 800-866-3811 


Graham Radio 
Reading, MA 
800-225-4448 

FAX: 617-944-6230 


Electro-Comm 
Distributing 
Denver, CO 
800-525-0173 


FAX: 303-371-8158 
Communications 
Associates 

Joliet, IL 
800-435-9313 

FAX: 815-741-2152 
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800-634-4246 
FAX: 612-490-7934 
Primus Electronics 
Joliet, IL 
800-435-1636 

FAX: 815-436-8954 


Prodigy Marketing 
Overland Park, KS 
800-255-6222 
FAX: 913-492-2948 


800-777-2708 
FAX: 919-779-5189 


CMC Distributing 
Van Nuys, CA 
800-262-3478 

FAX: 818-994-2269 
Tessco 

Sparks, MD 
800-472-7373 

FAX: 410-472-7582 
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Expand paging system coverage 
with satellite communications 


Demana-allocated, multiple-access (DAMA) systems with mesh technology 
offer advantages, including the ability of each remote earth station to 
exchange data with any other remote earth station. 


By Donald E. Koehler 


North America’s communications busi- 
ness sector has seen explosive growth 
since deregulation. 

Does this describe you? Your business 
has a modern messaging system for pro- 
viding alphanumeric paging or digitized 
voice, and you want to expand your cov- 
erage area, You also want a platform for 
delivering messages to and from all ar- 
eas. One answer might be to connect with 
a public switched telephone network 
(PSTN) or a private interexchange carrier 
(IXC) and to use frame relay technology. 
This transport technology moves large 


amounts of digitized messages to distant 
transmitter sites. What will you do if the 
expanded coverage and service area lacks 
the solid, reliable PSTN system you haye 
come to expect in urban North America? 

Consider using a satellite-based system 
to move digital information to distant or 
remote sites not served by a high-quality 
PSTN. Satellite-based systems may offer 
advantages such as stable bandwidth costs 
for data, flexible site location options and 
few worries about loss of service caused 
by political troubles and strikes. Complex 
and expensive system components are not 
a concern with satellite data transport. 
Modern technology has brought changes. 

The building blocks of a satellite data 
transmission system are: 

p> Digital modem — It produces 
an IF signal (typically SOMHz to 
80MHz) modulated in one of sev- 
eral formats. Its output is delivered 
to an indoor unit. 

mp Indoor unit {IOU) or 
upconverter — It takes the IF sig- 
nal and converts it to L-band fre- 
quencies between 900MHz and 
1,200MHz. Its output is delivered 
to the outdoor unit via an inter- 
facility link (IFL) cable, a type 
with extremely low loss. 

p Outdoor unit (ODU) — It has 
a solid-state power amplifier and 
low-noise block (LNB) down- 
coverter. Transmit power levels 
vary. Some units provide as 
much as 5W, and larger units 
furnish as much as 20W of RF 
energy to the feedhorn. The ODU 
is what you see with the feedhorn 
assembly mounted in front of 
the dish antenna, and it per- 
forms both transmit and receive 
functions. On receive-only units, 
this component is small, espe- 


These C and Ku band antennas give an idea of the cially on Ku-band systems. 


relative size of the dish required to reach a satellite. 
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p Antenna or dish — Antenna 


size depends on the frequency band used 
(C or Ku) at power levels required to 
reach the system’s space segment reliably 
and the space segment’s transmitter 
power. These power levels are, in part, 
driven by location. Generally, the farther 
north or south the earth site is from the 
equator, the larger the antenna needed to 
overcome increased path losses. This en- 
tire system, except for antenna, can be as 
small as an ordinary desktop PC, and it 
uses regular power mains. 

Two types of satellite systems and net- 
work topologies are in general telecom- 
munications use. The first is single car- 
rier per channel (SCPC) with a star to- 
pology. The second is demand-allocated, 
multiple-access (DAMA) with mesh to- 
pology. Both types use geosynchronous 
earth-orbiting (GEO) space segments. 
(See Figure 1 on page 12.) Common sat- 
ellite frequencies in North America are 
C-band (4GHz to 6GHz) and Ku-band 
(8GHz to 12GHz). 

The following information explains 
how to use these components in a system. 
The space segment is treated as a simple 
“bent pipe” that ensures satisfactory data 
delivery at the distant earth station. This 
simplification does not do justice to what 
actually are sophisticated space systems, 
but it serves to focus on data traffic move- 
ment from ground site to ground site. 

The first system, SCPC, commonly is 
used as a very small aperture terminal 
(VSAT). It typically has a low-power 
(20W or less) digital carrier and a small, 
truncated parabolic antenna linking the 
remote site to the space segment. The 
space segment relays the signal to a 
centralized hub. At the hub, data are 
processed and used or rebroadcast to 
other remote systems. Unless polled, 
each remote terminal requires a small 


Koehler teaches at the University of Alaska, 


Anchorage. 


POWER ON... 
with ASTRON. 


ie e 


choice in 
THE COMMUNICATIONS 
INDUSTRY 


ASTRON ieee nae 


CORPORATION Facsimile: 714/458-0826 
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STAR OR HUB BASED NETWORK 


REMOTE. REMOTE 
EQUIPMENT EQUIPMENT 


MESH NETWORK 


REMOTE : REMOTE 
EQUIPMENT EQUIPMENT 


REMOTE REMOTE 
EQUIPMENT EQUIPMENT 
REMOTE 
EQUIPMENT 


EQUIPMENT 


REMOTE 
EQUIPMENT 


Figure 1. Two types of satellite systems and network topologies are in general telecommunications use. Left, the single carrier per channel! 
(SCPC) with a star topology. Right, the demand-allocated, multiple-access (DAMA) with mesh topology. Both use geosynchronous earth-orbiting 
(GEO) space segments. 


Many popular surge protection 
devices become suspect after 
a single lightning strike, putting 
your transmission system at risk. 
Only Andrew offers you reliable, 
cost effective solutions for protecting 
your entire system against an unlimited 
number of strikes. 


Andrew lightning protection benefits: 


wide selection of superior quality surge arrestors 
quarter wave shorting stub technology delivers true 
multistrike capability 

premium plating and high pressure contacts optimize 
IM performance 


For more details, call Andrew or your local Andrew Distributor today. 
1-800-255-1479 ext. 199 or 
Fax us at 1-800-349-5444 


Visit our Web Site at ANDREW. 


http://www.andrew.com 
In a Communicating World, 
Andrew Is Everywhere 
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For interconnects? 


CONTROL STATION INTERCONNECTS 


‘Goaheer Srila Control Station Interconnect. 
VOOLL C#.990 


= 5 8e- @ @ 
LPS ADS Gtwe uy ey oe id 


— bowen 


The CS-900 is a vox control station interconnect with built-in 
digital voice delay. For simplex or use through any conventional 
or trunked repeater. 


* 1/2 Second Digital Voice Delay © * Programs over the air with DIMF 
* DITMF selective calling/paging © * Programs from any phone with DTMF 
* See standard features below 


The 9800 can be set to operate as a vox control station, half 
duplex or enhanced sampling interconnect. Optional tones are 
available for selective calling/paging. 


© Built in repeater maker * Programs from a phone with DTMF 
© DTMF selective calling/paging © © Programs over the air with DTMF 
* See standard features below 


Options 
* Electronic Voice Delay * Rack mount available 
* 2 Tone, 5/6 Tone, CTCSS Tones * Aux Relay 
© S800FP FirePhone version 


DUPLEX INTERCONNECTS 


The CS-800 is a low cost interconnect with selectable 
full or half duplex operation. 


© Built in repeater maker * Two Transformer Hybrid for optimum null 
° DTMF selective calling/paging * See standard features below 


£ DUPLEX Repeater Controller/Interconnec 
MODEL 82000. 


power 


e® @ @ «€ 


COMMECT Srateoe 
ears Lid MOISE OTHE lowe oJ 


The Model 8200 provides selectable full or half duplex opera- 
tion, Optional tones are available for selective calling/paging. 
* Built in repeater maker * DIMF selective calling/paging 


© Two Transformer Hybrid for optimum null 
¢ See standard features below 


Options 
* Aux Relay © 2 Tone, 5/6 Tone, CTCSS Tones 
¢ ANI Validator © Rack mount available 


Call about CS-900EXP and 9BO0EXP export versions for 


use in Eastern Europe 


STANDARD FEATURES (All Models) 


© 90 Memory Speed-dialer 

¢ Redial 

* Busy signal disconnect 

¢ Line in use detection 

© Regenerated DTMF or Pulse dialing 
* Toll restrict with selective overrides 
© Ringout on 1-9 ring 

* Auto Answer on 1-9 ring 

*CWID 

* Hookflash 


© Built-in Programming keypad and display 

© DIMF selective calling 

* COS input with adj threshold and polarity select 
* */# or multidigit connect/disconnect codes 

* Secret toll override code 

* Five PTT autodial 

* FCC/DOC approved 

* One year service warranty 

* Five year parts warranty 


For more product data visit our Website or Call Toll Free ( 800) 545-1349 


if = 7-« Connect Systems Inc. | ¢ax 
2259 Portola Rd. 
Ventura, CA. 93003 Internet 


Phone (805) 642-7184 
(805) 642-7271 


Email sales @connectsystems.com 
www.connectsystems.com 


CSI and CTCSS Trak are trademarks of Connect Systems Inc. 
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send data to any other remote station, the 


C OR Ku BAND Ade a link ec ea 
SPACE SEGMENT hub must provide a link to the space seg 


ment. Station B has data for station C, so 
remote station B must send data to the 
hub, which then retransmits it to remote 
station C, For a polled or broadcast appli- 
cation, where data transfer is continuous, 
where the same data are used by all 
ground stations or where data are returned 
to the remote site after centralized pro- 
cessing, SCPC systems using star topol- 
ogy may make sense. This technology is 
mature and robust, with a good selection 
of vendors able to provide the necessary 
components for a complete, “off-the- 
shelf” system package. Costs vary accord- 
ing to ground segment location and fre- 
REMOTE SATELLITE REMOTE SATELLITE quency band. 


HUE CoNneLe en S¥Stemc As a disadvantage, the delay incurred 
in this double-hop (remote up to satellite, 
down to hub, then up to satellite and back 
down to remote), made necessary by the 
REMOTE SATELLITE REMOTE SATELLITE star topology, may adversely affect time- 
SYSTEM A SYSTEM B or delay-sensitive data transfer proto- 
cols. The required permanent allocation 
Figure 2. With SCPC system star topology, all remote-station data must go to the hub first. To = of bandwidth on the space segment can 
send data to any other remote station, the hub must provide a link to the space segment. be costly for applications with an inter- 
amount of bandwidth permanently allo- tages and disadvantages. As seen in Fig- mittent data stream, such as with paging 
cated on the space segment. ure 2 above (a star network), all remote- or messaging. Over time, the bandwidth 
This implementation has some advan- station data must go to the hub first. To cost on a GEO satellite system may be 


Demand Tighter 
Tolerances 


With various types of Lithium-lon 
batteries emerging, the requirements 
of battery analyzers have changed 
forever. Meet the new Cadex 
€7000, an analyzer capable 
of servicing NiCd, NiMH, SLA ™ 

on hatteries with Coke 


and Graphite electrodes. i aw Cadex C7000 
Battery Analyzer 


Fax: +1-604-451-7991 Web: www.cadex.com/cadex/ 


Call: +1-604-451-7900 1-800-565-5228 ws.\can. 
CADEX aa 
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New CELlite 
Antenna from 


Celwave: 


Slim, Tm, 
Powertul, 
and Perfect 
for PCS 


Breantrrougr! 


Now PCS operators cen Virtually eliminate ecterne 
generated intermodulation with Celweve's revest 
panel antenna. the streamlined. monolith'c and 


emazingly durable CELiite. 


I0uC 
lower than -110 dBm or - 451 dBc a ax 2+ 43 oBr 
signal input. And IM of better then -766 dB 
obtaines for DCS requirements of 2» 36 cBm 


What's more. the unique construction of tre 
CELI\ité antenna mekes m possibe to achieve VSWR 
of less than 1.2:1 ir the transmit bana, iess tren 
1,3:1 in the rest of the band. And the CELiite’s nigh 
front-to-back« ratio ensures effective isolation from 
adjacent sectors. 


The secret of iow intermoo with CELixe? Trere’s 
no disparity of materials. Tne entire ref:ector is 
made from a single piece of aluminum alloy: and 
the dipoles and micvostripline feeding network. aiso 
manufactured from a4 single piece of aluminum. ere 


welded — with aluminum — into the refiector sox. 


Then surface treatment after weidine prcvides 
protection against hostile environments. Ard the 
entire package is housed in a UV-steapiiized. 
corrosion-resistant fibergiass radome. So your 
CELlite comes with a five-year warranty. 


CELlite panel antennas — a!so perfect for celular 
applications — are available in 33, 65, 90. 105 and 
120 degree beam widths: from 7.5 dBd to 17 dBd 
gain; and 824 to 1990 MHz. 


The new CELlite antennas from Celwave. 


Tough on IM. Easy on the eye. 
Gentle on the budget. 


For additional information, phone 1-800-CELWAVE. 


CELWAVE 


27 


é ? 


5 2 Ryan Road 

a Mariboro, NJ 07746-1899 
(908) 462-1880 

Fax (908) 462-6919 
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© 30% 
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significantly higher than the entire cost 
of the ground segment. A newer type of 
equipment provides an alternative to 
SCPC implementation. 

DAMA with mesh topology has virtu- 
ally the same basic RF system building 
blocks as SCPC. (See Figure 3 at the 
right.) The difference is the amount of 
electronic intelligence contained within 
the digital satellite modem. With DAMA, 
each remote earth station can exchange 
data with the hub and, more importantly, 
with any other remote earth station. This 
communication among sites is the essence 
of a mesh topology system. Data can be 
exchanged between any two (or more) 
ground stations. 

Implementing this topology is not as 
simple as Figure 3 may imply. Because 
data must flow over an RF link, a high- 
speed data protocol may require two fre- 
quencies (for a duplex circuit), but if data 
are sent using a bi-synchronous protocol, 
then only a single frequency (for a simplex 
circuit) is required. The implementation of 
DAMA mesh networking in most systems 
uses the hub controller as a kind of traffic 
cop. This controller function may require 
a separate, permanent frequency for pass- 
ing directions to remote site terminals. 


COR Ku BAND. 
SPACE SEGMENT 


REMOTE SATELLITE REMOTE'SATELLITE 
HUB CONTROLLER / SYSTEM C ; 


REMOTE SATELLITE REMOTE SATELLITE 
SYSTEM A SYSTEM B 


Figure 3. With DAMA system mesh topology, each remote earth station can exchange data with 
the hub and, more importantly, with any other remote earth station. 

When, for example, remote system B to contact remote system C. The hub con- 
has data for remote system C, system B_ troller sends data to systems B and C, 
signals the hub controller with a request directing them to “meet” on an assigned 


Get low cost, field programmable encryption for mobile and portable radios. 


Taxi drivers. SWAT 
team coordinators. Fishing 
boat operators. There are 
thousands of different users 
who are protecting their voice 
communications from eaves- 
droppers with Selectone 
Encryption Systems, 


ST-20 


@ Low Cost @ Miniature 
size @ High quality audio 
e Field programmable 
@ Low power consumption 
@ Available for over 120 
different radios @ Factory 
installation available 


Our compact, plug-in encryption modules provide 
the voice security you need in models ranging from our Call, fax or write today for details... 
simple inversion scrambler to more sophisticated, rolling- 


code encryption systems utilizing over 4 billion code keys. Secelece Ee > 
The systems feature high quality audio, held programma- eG | | eG Cc 2 | rr eG 


bility, and rugged construction. 


Our user-friendly modules are easy to install, and are 
available for well over 120 models of mobile and portable 


Selectone Inc. 
3501 Breakwater Avenue, Hayward, CA 94545 USA 


two-way radios throughout the world. And yes, we offer Toll Free: 1-800-227-0376 (USA & Canada) 
installation services at affordable prices for all our encryp- Phone: 510-781-0376 Fax: 510-781-5454 


tion products. 
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email: admin@selectone.com Mm http://www.selectone.com 
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TESSCO delivers. No excuses. 


TESSCO eliminates the hassle and cost of dealing with multiple suppliers. We stock over 
15,000 items from 240 manufacturers, all of which are 100% satisfaction guaranteed. 
We also guarantee complete logistics support, including customized delivery or 
pick up. You make one call and get everything you need when and where you need 
it. It’s like having a warehouse wherever you go. All of which gives you the lowest 
total procurement cost. The highest degree of confidence. And a minimum of 
confusion. For more information and a complimentary copy of our 1,200 page 
Buyer's Guide, call 1-800-691-6688. (Outside North America, call 410-472-3200.) 
Or visit us on the Web at www.tessco.com. 


Anything. Anywhere. Anytime. 


frequency, relayed through the satellite, a central hub station. It takes longer to 
where the data are exchanged. When the explain this function than it takes for 
transaction is complete, both system mo- modern satellite modems to change fre- 
dems return to a common contro] fre- quencies and to transfer data. 

quency. Thus, data can be transferred be- Monitoring remote system status and 
tween any two sites under the control of — collecting billing information can be done 


Close-up of Ku band LNB/Power amplifier 


RECEIVER |i | convene 


at the control hub for either a SCPC or 
DAMA topology-based communications 


The Companion 


DUAL CHANNEL 


This high performance, portable dual receiver 
system allows signal strength measurement on 


two independent receivers simultaneously. It system. Each satellite system manufac- 

provides high speed, unfiltered data including turer has a different means to accomplish 

measurement frequency and navigation. The A i] network control and remote messaging, so 

Companion features: : ~— i specific questions on hardware and avail- 

® internal 8-channel differential e ae gi able controller software should be directed 
Global Positioning System (GPS) ; > 4 to the manufacturers. 

® 240 x 64 pixel graphic J . ee To extend your broadcast coverage over 

supertwist LCD ee an extremely wide area or intemationally, 

(VF backlighted) a receive-only satellite relay system may 

® Modular design make sense. To extend your service area, 

provides a variety ’ “p yi certain types of this equipment can be 

of frequency bands = at a upgraded simply and easily with changes 

The Companion Is ia ae, y. to the hub controller and site modems— 

avallable In the following Pe ha! le i assuming care and planning for future 

standard frequencies: ; f growth were considered at the initial pur- 

a PCS = LMR : < , : chase. With the right kind of initial equip- 

= PAGING a ISM ; ment purchase, the RF link portion of the 

glVDS g AMPS system can remain the same when the sys- 

gs ETACS tem is upgraded. Modern, modular satel- 


lite communications equipment is reliable 
and simple for technical staff to maintain. 


The Companion is one of many 


exceptional design solutions from PMA LE sa yc e 
Berkeley Varitronics Systems. wt ee Thanks to George Molezan of General Com- 
Calll today for more information: i 1 i.: munications (GCI), Anchorage, AK. for permis- 
on 4 sion and access to photograph the company an- 
/ FAX 908-584-3404 ~VCTEMe tenna farm. 
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VoConm’s RF Power 
Amplifiers 


VoCom’s AMPLIFIERS POWER OUTPUT: 


e¢ VHF Low Band 150 & 300 Watts 
e VHF High Band 25, 50, 100, 180, 300 & 500 Watts 


¢ UHF Low Band 25, 50, 100, 200 & 350 Watts 
¢ 800 MHz 40, 75 & 140 Watts 
e 900 MHz 35, 60 & 120 Watts 


VoCom’s AMPLIFIERS ARE: 


VoCom Products Company, L.L.C. ¢ FCC Type accepted 
Quality since 1979 © Limited 5 year warranty 


mw) (1-800-USA-MADE | ¢ Tuned to your specific input drive (100 mWatts & up) and 
(1-800-872-6233) €3 frequency 
FAX: 708-924-9078 * Protected for SWR, Temperature and Overdrive 
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Cell Reach™ 


Designed for the 


Jungle Out There 


It’s a jungle out there. CommScope understands. That's 
why we've introduced Cell Reach — an installer-friendly, 
high-performance cable that minimizes EMI, enhances 
signal integrity and eliminates intermodulation concerns. 


Cell Reach is designed with a patented, triple-bonded 
construction. The high-strength, closed micro-cell foam 
dielectric eliminates water migration, while providing 


superior electrical properties. And it’s smooth-wall copper 


shield provides the lowest VSWR. 


We know it’s tough to survive. But CommScope can help. 


Call us today at 888 CELL REACH for more information about 


Cell Reach transmission systems. 
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A true broadband, digital-ready cable specifically 
designed for wireless transmission systems. 


CommScope 
General Instrument 


PO Box 1729 / 1375 Lenoir-Rhyne Blvd. 


Hickory, North Carolina 28603-1729 ot 
Phone 800 982 1708 / 704 324 2200 > oar 
Fax 704 328 3400 a 


http://www.commscope.com/ 
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The importance of coaxial cable 
to base station performance 


Low-loss flexible cable provides an alternative to semi-rigid corrugated cable with 
advantages in loss, handling, ease of installation and ruggedness compensating for 
tradeoffs in shielding and intermod performance. 


By Robert Perelman and Joe Lanoue 


Coaxial cables are vital to the perfor- 
mance of mobile radio systems, Selecting 
the best coaxial cable for an application 
within a mobile radio base station has 
become more complicated over the past 
few years as more suppliers have offered 
a broader range of products. The cable 
selected will affect the system’s cost, 
coverage and reliability. The new choices 
that are available can frequently allow for 
better overall system performance at a 
lower price than the older alternatives. 

Until recently, the choices were gener- 
ally limited to corrugated copper cables, 
conventional braided cables and air di- 
electric braided cables. Generally, corru- 
gated copper cables were chosen for ap- 
plications requiring the lowest loss, such 
as antenna feeders. Braided coax or RG- 
type cables were used for applications 
requiring the greatest physical flexibility, 
Air dielectric cables seemed to offer a 
compromise, with relatively low loss 
and good flexibility, but their construc- 
tion leads to performance problems. 
These include moisture accumulation in 
the air space, radial movement of the 
center conductor at bends, resulting in 
VSWR degradation, and axial movement 


Perelman is vice president, Global Infrastruc- 
ture Equipment and Lanoue is manager of com- 
munications products at Times Microwave Sys- 
tems, Wallingford, CT. 


The flexible low-loss cables are available In a 
range of sizes from 0.195" to 1.70" diameters 
for a wide range of applications from mobile 
antenna feeders and system interconnects to 
base antenna feeders. 


of the center conductor relative to the 
outer conductor, resulting in connector 
failures, 

In recent years, several new types of 
cables have been introduced for commu- 
nications applications. These include 
low-loss flexible cables, which offer loss 
comparable to corrugated copper cables, 
but with much better flexibility. In addi- 
tion, several manufacturers have intro- 
duced new types of semi-rigid cables 
with smooth outer conductors. New sup- 
pliers of corrugated copper cable have 
also entered the market. To select from 
this greatly expanded universe of 
choices, it is helpful to consider the most 


Table 1—Transmission performance comparison (dB per 100 feet). 


Cablewave 
FLC78 
7/8" 
0.850 
1.25 
2.10 


Times 
Frequency LMR-1200 
7/8" 
1.15 
1.67 
2.59 


(MHz) 


450 
900 
2000 


Source: Manufacturers’ published data. 


Eupen 
5228 
7/8" 


0.810 
1.21 
1.94 


Times 
LMR-S00 
5/8" 


1.10 
1.60 
2.49 


Andrew 
LDF5 
7/8" 


0.834 
1.23 
1.97 


CommScope 
CR501070 
7/8" 


0.790 
1.21 
1.97 


important characteristics of coaxial cable 
more carefully. 


Signal Loss 

Because the function of a coaxial cable 
is to transmit RF energy from one point in 
a system to another, efficiency is the most 
important factor in selecting a cable. The 
loss of a cable is measured in dB/100ft, 
which is a logarithmic expression of the 
ratio of the output power from the cable 
fo the input power to the cable. The loss 
of a cable is determined by the conductor 
loss and the dielectric loss. Dielectric loss 
remains essentially constant as the size of 
the cable changes, whereas conductor loss 
decreases as cable size increases, much as 
the resistance of a wire decreases as the 
size of the wire increases, The need for 
low loss, rather than requirements for high 
power handling, dictates the size of large 
cables in mobile communications systems. 

Because all of the cable types being 


The 5/8" low-loss cable eliminates the need 
for jumper cables in base antenna feeder ap- 
plications resulting in comparable loss to 7/8" 
cable with jumber cables. 
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Celebrating 40 years of the best 
antenna sites and service in California. 


Join the party and toast to our fortieth anniversary. For four decades Meridian 
Communications has remained committed to offering the most sought after high 
and low elevation antenna sites from Santa Maria to the Mexican boarder. 

In the past 40 years our roster of comprehensively equipped and expertly 
maintained antenna sites has grown considerably. And so has the list of 
enhancements we’ve been making to our facilities. However, we still believe 
that our detail-oriented, personal service is the key to customer satisfaction. 

By listening to our customers, we keep acquiring new sites to meet ever- 
changing needs, And you can expect many more in years to come. 

To locate your equipment at one of our facilities, or for more information, 
call Jack or Rich Reichler at (800)400-SITE. We'll send you a FREE Pocket 


Site Selector and Organizer. You can think of it as a party favor! FREE! 
Great sites, great service, since 1956. ae saan 
California sites info. 


e e e e 
)=*) Meridian Communications 
{ 23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818) 222-5655 © (800) 400-SITE (7483) © Fax (818) 222-2857 
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Table 2—Assumptions: jumpers are 6 feet in length, the operating frequency = 2,000MHz 
and there Is a 0.06dB loss per connector. 


Performance Details: 


Flexible 5/8" low-loss cable (LMR9-900) —jumpers not required 
Transmission line toss = (2 X 0.06dB) + (150 x 0.026) = 4.02dB 
List price = 150 feet x $3.70/ft + $45/connector = $645 


Flexible 7/8" low-loss cable (LMR-1200) —jumpers not required 
Transmission line loss = (2 x 0.06dB) + (150 x 0.02) = 3.12dB 
List price = 150 feet x $4.85/ft + $65/connector = $857.50 


Semi-rigid 7/8" corrugated copper cable LDF5 —with %" (LDF 4) jumpers 
Transmission line loss = (2 X 0.06dB) + (2 x 0.4) + (138 x 0.02) = 3.68dB 
List price = 138 feet x $6.18/ft + $96/connector ) = $110/jumper = $1,264.84 


Flexible 114" low-loss cable (LMR1700) —with LMR-900 jumpers 
Transmission line loss = (2 X 0.06dB) + (2 x 0.28) + (138 x 0.015) = 2.75dB 
List price = 138 feet x $7.80/ft + $110/connector + $142/jumper = $1,580.40 


Semi-rigid 14" corrugated copper cable LDF6 —with ¥%” (LDF4) jumpers 
Transmission line loss = (2 X 0.06dB) + (2 x 0.4) + (138 x 0.015) = 2.99dB 
List price = 138 feet x $10.94/f + $150/connector + $110/jumper = $2,029.72 


compared use low-loss dielectrics and 
high-conductivity conductors, the losses 
of similar size cables are close, as can be 
seen in Table I on page 20. This is not the 
entire story with regard to total signal 
loss, because the semi-rigid cables gener- 


spectrum analyzer and trac 


See offer below. 


Price: $469.00 for a 1.0 GHz bridge. 


FEATURES: 


5 watt power 

High directivity 

RF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 
frequency domain reflectometry tests to be made 
easily and inexpensively. There isnoneed to spend 
thousands of dollars on a dedicated antenna tester. 
Simply use the EAGLE ine niga your present 

ing generator. This 
technique is described in our free application note. 


ally require the use of jumper cables at 
each end in order to be routed to the radio 
equipment and the antenna. These jumper 
cables add loss to the feeder run. Flexible 
cables generally can be run without 
jumper cables, lowering total signal loss, 


FEATURES: 


Lowloss 

Low Cost 

Custom labels 
Swept to 3.0GHz 
Rugged! 60 Ib. pull 


Excellent returnloss 


or alternatively, allowing the use of a 
smaller cable to achieve the same loss. 

Table 2 at the left shows a performance 
comparison of 150-foot feeder runs of 
flexible and semi-rigid cables. 

By eliminating jumper cables with the 
5/8" and 7/8" flexible low-loss cables, 
performance similar to the next-larger- 
size corrugated copper cables can be 
achieved with substantial cost savings. 
The elimination of four connector junc- 
tions—two on each of the jumper 
cables—greatly increases the reliability of 
the system while simplifying and speed- 
ing installation. These savings are being 
realized by system operators who have 
chosen the 5/8" flexible cable to replace 
7/8" corrugated copper cables. The dilfer- 
ence in total signal loss is only a few 
tenths of a decibel for lengths as long as 
200 feet, an insignificant difference in 
system performance. The cost savings are 
about 50% in materials and a substantial 
savings in labor. An additional savings 
may result from the reduction in tower 
loading with the use of smaller cable. 


Shielding 
Another important characteristic of a 
coaxial cable is shielding effectiveness. 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $29.00 1-4 quantity with “N” connectors. 


Call for FREE application note: “Antenna and Feedline Measurements" 


Mobile Radio Technology January 1997 


Circle (23) on Fast Fact Card 


Extended Life 
Technology™ 


Evolution. Growth. Change. 
Whether we're talking abour che 
seasonal migration patterns of 
Canadian geese or che continuing 
advances in radio communications 
systems, we know that evolution, 
growth and change are inevitable. 

That's why Ericsson designs private 


Ericsson Ine. 

Private Radio Systems 
Mountain View Road 
Lynchburg, VA 24502 


radio systems to evolve, grow and 
change as your needs do. When you 
choose an Ericsson digital radio system 
with Extended Life Technology you 
know chat your investment is protected 
into the next century. That's migration 
by design. 

Ericsson engineers plan for change 
when they design radios and com- 
munications systems. They know how 
costly it would be if you had co replace 
hardware each time you wanted to 
upgrade. With Ericsson's Extended Life 
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Technology you won't have to — 
because we have che experience 
and the capability to offer migration 
by design. 
Call us today. We'll talk abour 
+ your specific needs 
and the benefits of 
Ericsson's Extended 
Life Technology. 


1-800-431-2345 
1-804-237-8994 


ERICSSON 
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This is a measure of the ability of the 
cable to keep signals in the cable from 
leaking out and signals outside the cable 
from leaking into the cable. A transmit 
cable with poor shielding may allow RF 
energy to leak out and interfere with 
nearby receive cables. Conversely, a 
poorly shielded receive cable will allow 
RF energy from the environment into the 
system and may cause interference. Typi- 
cally for antenna feeders, shielding is not 


improve P 


20 


CF 


DUCTIVITY and SAFETY. 


an important issue because the antennas 
allow a large range of RF signals into the 
system, which must be filtered out before 
the receiver. 

Semi-rigid cables with solid outer con- 
ductors provide the best shielding, typi- 
cally better than 120dB. Flexible, low- 
loss cables have bonded metal tape outer 
conductors with braided overshields. This 
construction provides better than 90dB 
shielding. With either semi-rigid or flex- 


: Excessive background noise on the plant floor. 


When production machinery needed maintenance or repair, craftsmen 
working within a few feet of one another could barely communicate. They 
often had to leave the floor to discuss the repair between themselves. 

: A Noise-Attenuating Headset System. 
The headset and radio adapter, when combined with a two-way radio, 
completes a unique communication system. Maintenance personnel can 
communicate with each other while working on production machinery 
and talk to people outside the work area. The electrical department also 
uses the system for installations and pulling wires. “There's no more 
yelling back and forth.” 
In addition to the obvious benefits such as less downtime and increased 
efficiency, the headset system has contributed significantly to overall 
worker safety. 
Call for a FREE demonstration in your plant or work site. 


_o.\ David Clarke conan 


INCORPORATED 
360 Franklin Street, Box 15054, Worcester, MA 01615-0054 
TEL: (508) 751-5800 FAX: (508) 753-5827 


©1996 David Clark Company Inc. 
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“USAT 


The %" low-loss flexible cable provides loss 
comparable to %" LDF cable with flexibility 
better than %" superflexible cable. 


The %" varieties of the low-loss flexible cable, 
the smooth-wall copper cable and the corru- 
gated copper cable. 


ible cables, the weak point in shielding is 
the interface between the cable and the 
connector, which will typically limit 
shielding to about 90dB. 

Because the concern is typically the 
leakage of signal from a transmit cable 
into a receive cable, the effective shield- 
ing provided is the sum of the shielding 
of the two cables—better than 240dB in 
the case of semi-rigid cables or 180dB in 
the case of flexible cables. These levels 
result in signals that are far below the 
receiver sensitivities of any practical 
mobile radio system. In any case, these 
cables are being used to feed antennas. 
Typically, the isolation between receive 
and transmit antennas will be far less than 
the isolation between the cables; there- 
fore, cable shielding is not the limiting 
factor in these applications. 


Intermodulation distortion 
Intermodulation distortion or passive 
intermodulation distortion (PIM) has been 
a topic of much discussion in recent years 
as a contributor to performance degrada- 
tion in mobile radio systems. When two 
high-power signals are present in a device 
with a non-linear junction (such as a semi- 
conductor or ferro-magnetic material), a 
third signal is generated ‘at a frequency 
equal to two times one of the frequencies 
minus the other frequency (sometimes re- 
ferred to as 2A—B). Actually, a whole 


For Commercial and Mobile R "testing, the © 
Optoelectronics Xplorer’ stands ‘alone; Let the Xplorer 
perform all your quick radio checks, Instantly determin- 
ing the radio's frequency, CTCSS, DCS, DIMF, deviation 
or signal strength. The Xplorer automatically locks on to 
any nearfield signal from 30MHz-2GHz In less than a 
second. 


There is no setup necessary-Whether you're In the field 
or in the shop, the Xplorer is the portable, compact 
and economical solution for any two-way Communi- 
cations business. 


Frequency Range: 30MHz -2GHz 
Modulation: FM, Deviation <100KHz , 
|Freq. Response: SO - 3000Hz 
Auto Sweep Time: <1Second 
Input: 500hm, -59dBm @100MHz 

-25dBm @1GHz 
Display; 2 line LCD w/ EL backlight 
Power: Intemal NiCad Pack, 7.2V 850mA 
|CICSS Tones: 52 
odes: 106 
acters: 16:1234557890" #ABCD 


Mum Nea>neic 


| . 
Ic 


Factory Direct Sales Only. 


ADE IN_ 


moaA 
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The Xplorer’s 2 line LCD 
can selectively switch 
between CICSS, DCS, 
and DTMF displays. 


CICSS Display 


DIMF Display 


5821 NE 14th Avenue « Ft. Lauderdale, FL 
Telephone *954°771*2050 Fax*954771°2052 


intemet: www. optoelectronics.,com 


Prices & Specifications subject to change without notice or obligation 
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series of additional frequencies will be 
created, with the 2A—B frequency being 
referred to as the third-order intermod 
product. In high-power systems, such as 
broadcast, the power levels of the 
intermod signals can be quite high rela- 
tive to receive signals and can cause 
major problems with other co-located 
systems. Within mobile communications 
systems, the power levels are relatively 
low, and the frequencies that are used are 


usually selected to minimize the probabil- 
ity of within-system interference from 
intermodulation. The primary concern is 
active devices that usually produce 
intermodulation products at levels much 
higher than passive devices, such as cables. 
PIM levels are typically expressed in 
dBe (decibels below the carrier level). 
The following estimated values are based 
on two cartier tests with carriers in the 
900MHz range at +43dBm (20W) 


sei withou 


¢ LTR® Trunking Logic Controller 


¢ UHF Trunking Ready 
* CTCSS/DCS Capability 


the high price! | 


High Performance 


Trunking 


¢ Repeater Disable Device for Co-channel Protection 
¢ Easy interface and set-up with most repeaters 
¢ Allows conventional and trunking users 


to share channels 


¢ Interconnect Model Available 
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=7 IT 


att 


17951 Lyons Circle, Huntington Beach, CA 92647-* Ph. (704) 281-2212 = (800) 798-7881 * Fax (704) 281-0740 


www.tridentms.com » sales @tridentms,com 
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Semi-rigid cables with properly designed 
and attached connectors can provide PIM 
levels of — 160dBc and better. Flexible low- 
loss cables, with properly designed and at- 
tached connectors, provide PIM levels of 
—130dBe or better. The limitation in both 
cases is the connector-to-cable interface and 
the design of the connector. 

These levels are far better than the lev- 
els provided by typical active compo- 
nents, such as power amplifiers, and are 
more-than-adequate for most system ap- 
plications. In the most-common system 
configuration, additional protection for 
the receiver is provided by the use of 
separate receive and transmit antennas. 
The separation of the antennas results in 
at least 60dB of path loss, which reduces 
the level of the intermod products in the 
receive path. In systems using the same 
antenna and transmission line for trans- 
mitting and receiving. the additional path 
loss is not available, and the immunity of 
the system to intermod is decreased. 


VSWR 

VSWR is one way to express the 
amount of the power directed toward a 
device that is reflected back to the input. 
Other ways of expressing this phenom- 
enon are reflection coefficient and return 
loss. In any case, achieving low values of 
reflected power depends on maintaining 
constant impedance along the length of 
the device. In a cable, low reflected power 
is important for proper system perfor- 
mance and is also used as a “figure of 
merit,” with lower values of reflection 
corresponding with “better” cables. 

Achieving low values of VSWR ina 
cable depends on proper design of the 
cable to achieve the desired impedance 
(in the case of wireless communications, 
typically 5002). This characteristic imped- 
ance is determined by the relative dimen- 
sions of the inner and outer conductors 
and the dielectric constant or velocity of 
propagation of the dielectric. [n addition, 
impedance variations along the length of 
the cable, especially those that occur at 
evenly spaced distances along the length 
of the cable can result in high reflections 
at specific frequencies, because of an ad- 
ditive effect. These periodic variations 
can be introduced in the manufacturing 
process by gears, pulleys, or any other 
moving part. 

Typically, all of the cable types de- 
scribed can be provided with VSWRs of 
1.3 or better over specific communica- 
tions bands—more than adequate for most 
applications. 


Weather sealing 
For cables installed in outdoor environ- 


Why Tinker 
When it Com 


A New Breakthrough In Analog 
Service Monitors 


Now, the ease of use found in analog service monitors is 
combined with some of the best features available in the 
new digital instruments. IFR presents the new 1200 SUPER-S, 
providing to you the best of both worlds. Its incredible 
features such as storage of 99 RF frequencies, direct channel 
selection for cellular, trunking and cordless telephones, easier 
programming of 2-tone andl 5/6-tone signaling, duplex offset 
frequencies up to +49.9975 MHz and cable fault location 
with the optional tracking generator make the 1200 Super-S 
a highly versatile instrument. 

Of course, the Super-S still provides all the standard features 
previously found in the FM/AM-1200S such as analog and 
digital meters for convenient operation regardless of the lighting 
conditions, 1 GHz RF generator, 1 kHz and variable frequency 
audio generators, duplex operation, 2 pV receiver, 150 W 
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power meter, 1 GHz spectrum analyzer, 1 MHz oscilloscope 
and RS-232 interface. 

The list of options is as impressive as the new features. 
Options such as European analog signaling, tracking generator 
with cable fault, CLEARCHANNEL LTR®, AMPS cellular and 
ETACS cellular are available at time of delivery or may be 
retrofitted at a later date by IFR’s customer service department. 

If you require high quality communications service monitors 
to instal] or maintain systems for trunking, paging, land mobile 
or cellular and you provide field service 
as well as in-shop service, then contact 
IFR Systems at 1-800-835-2352 for 
a demonstration. 


CRAFTED WITH PRIDE (Ww 


IFR SYSTEMS, INC. 


10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. 
Phone 316/522-4981 / 1-800-835-2352 / FAX 316/522-1360 
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ments, the ability of the cable to with- 
stand environmental extremes over a long 
time is critical. This includes temperature 
extremes, humidity and water, UV radia- 
tion, vibration from the wind and the load- 
ing of ice and snow, Semi-rigid corru- 
gated copper cables have a long history of 
successful service in many thousands of 
tower installations. The flexible low-loss 
cables have been used in tower applica- 
tions for more than three years in a broad 


range of climatic conditions with success. 
Their construction is based on materials 
used in cable TV applications for more 
than 20 years. The other smooth-wall, 
semi-rigid cables mentioned are also 
based on cable TV technology. 

For installations requiring direct 
burial, or in especially severe environ- 
ments, flexible low-loss cables are avail- 
able in versions with a flooding material 
included in the braid. This prevents any 


Anyone can 
deliver clarity 
et pepe zoe ha). 2 


Only 

proACTIVE™ 
delivers 

clarity here 


Noise canceling microphones send a clear message. But 


what's more important is how clearly that message is received 


—no matter how noisy the workplace. 


proACTIVE™ 3500 headsets use Active Noise Cancellation 
(ANC) technology to neutralize low frequency noise that 
interferes with the understanding of speech. Better 


understanding means reduced risk of accidents due to garbled, 


misunderstood instructions and warnings. 


Call 1 800 278 3526 for information. 


Find out what conventional headsets are missing. 


Noise Cancellation Technologies, Inc. 
One Dock Street 
Stamford CT 06902 


Fax; 203 348 4106 
Attp:/www.nct-active.com 
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moisture that enters the cable because of 
damage to the jacket or poorly sealed 
connectors from traveling along the 
length of the cable. 


Installation time and cost 

Semi-rigid corrugated cables can be 
difficult to install, especially where they 
must be routed in tight spaces, including 
building-top sites and monopole towers. 
Flexible low-loss cables can be routed 
much more easily because of their sub- 
stantially lower bending moments. Flex- 
ible low-loss cables are also virtually im- 
mune to kinking, even if they are bent on 
a tighter radius than their minimum bend 
radius. This is because they get their 
strength from thick polyethylene jackets 
rather than from a thick metal outer con- 
ductor. Because polyethylene is a resil- 
ient material, flexible low-loss cables are 
much less subject to damage than the 
solid-metal outer conductor semi-rigid 
cables. 

For 7/8" and 1%" diameters, flexible 
low-loss cables actually have higher crush 
strength than a corrugated copper cable. 
At these sizes, with the low-density foam 
dielectric used and thin copper-tube cen- 
ter conductors, corrugated copper cables 
are quite susceptible to kinking and crush- 
ing, whereas the low-loss flexible cables 
are much more rugged. 

The installation of connectors on the 
low-loss flexible cables can be accom- 
plished in a fraction of the time that it 
takes to install a connector on a corru- 
gated copper cable. Trim tools are avail- 
able for the low-loss flexible cables to 
trim them back to the proper dimensions 
for connector attachment. The attachment 
of the connectors for the 5/8" and larger 
flexible low-loss cables can then be com- 
pleted in less than 2 minutes per connec- 
tor, This process can be Ume-consuming 
for a semi-rigid cable and may require 
expensive special tooling, especially in 
the case of the smooth wall copper cable. 


Conclusion 

Low-loss flexible cable provides an al- 
ternative to semi-rigid corrugated cable 
with advantages in loss, handling, ease 
of installation and ruggedness. Although 
there are tradeoffs in shielding and 
intermod performance compared to semi- 
rigid cables, their performance is more 
than adequate for most mobile radio ap- 
plications. These cables are being used 
in antenna feeder and system intercon- 
nect applications by more and more 
original equipment manufacturers and 
system operators worldwide. 
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From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including bond Mobile, Cellular, Trunking, SMR, 
Paging and PCN, All models available in a variety 
of gain configurations. 


a 4 
! ao- =~ (Zi 


Beyond your Expectations 


One Neivtronics Place 

Mineral Wells, Texas 76067 

dB Be (Relative to 1/2,Dipok 1-800-949-9490 © (817) 325-1386 
2 SESS RSSE eee 


“10 7 me 
YES, I’m interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 


gs 
60 


Name = 


Company 


Address . 


City — State Zip 


Circle (14) on Fast Fact Ce 


Open digital integrated 
technology for wide-area networks 


Increasing demands for larger, more complex wireless communication systems strain 
the capabilities of existing radio system architectures. Open digital integrated radio 
network technology gives communication managers a migration path to an advanced 
radio system that provides flexible system topology, adaptable network components 
and the ability to accommodate many radio frequencies and protocols. 


by Dave Swanson 


Since the invention of trunked two-way 
radio in the mid-1970s, the size of radio 
communication systems has grown al a 
remarkable rate. An average system used 
to provide local coverage for 100 sub- 
scriber radios. Today, county-wide sys- 
tems serving several hundreds of radios 
are routine. Vast state-wide and regional 
systems with thousands of subscribers are 
becoming the norm. In public safety, 
there’s a growing need for agencies with 
overlapping geographic areas to share 
resources, As communication managers 


Swanson is Manager of Communications for 
E.F. Johnson, Burnsville, MN. 


Figure 1. Most of today's trunked radio sys- 
tems employ a hub-and-spoke arrangement of 
repeater sites connected by dedicated links to 
a central site (top). Open architecture allows 
any number of central and remote sites to be 
networked in any arrangement, with system 
control either centralized or distributed across 
the network (bottom). 


plan larger systems, they’re looking for 
ways to maximize over-the-air resources, 
minimize the cost of networking those ra- 
dio resources, allow for change, and mi- 
grate to future standards and technologies. 


What works, what doesn’t 

Most of today’s trunked radio systems 
employ a common topology: a hub-and- 
spoke arrangement of repeater sites con- 
nected by dedicated links to a central site, 
as shown in Figure | below left. On our 
company’s current wide-area trunking 
system, the hub is called the radio net- 
work terminal (RNT). The RNT provides 
central control and switching between the 
sites, as well as support for dispatch con- 
soles, telco interconnects and system 
management. 

Trunked systems can be channel- 
efficient and link-efficient, but closed ar- 
chitecture has its limits. As our engineers 
and product managers began to design the 
company’s next generation of trunking 
systems, they realized that commun- 
ication managers will need greater net- 
work flexibility. The hub-and-spoke net- 
work topology doesn’t fit every applica- 
tion, and often it isn’t the most efficient 
use of network resources. Tighter budgets, 
especially for public safety departments, 
have focused attention on the total cost of 
a radio system, including the network. 
That pointed our team toward designing 
modular radio network components, 
adaptable to many different network con- 
figurations. Uncertainties surrounding 
frequency allocations and upcoming ra- 
dio technologies meant creating an open 


'The open digital integrated network described 
in this article is a proprietary system developed 
by E.F. Johnson, which it has trademarked 
under the name ODIN. 


architecture that could accommodate just 
about any radio band and protocol. 

The result is an open digital integrated 
network for radio communications.! 


An adaptable network 

Our new radio network technology pro- 
vides open architecture and flexible topol- 
ogy to build wide-area radio systems for 
just about any application. A system can 
be designed to meet specific performance 
levels, special requirements such as fault 
tolerance or economic restrictions. 

The open architecture radio system is 
built from modular components that can 
work independently but share necessary 
information to allow wide-area subscriber 
roaming. The system can operate in ana- 
log and digital modes, handling voice and 
data traffic, and it is frequency- and 
protocol-independent. The system is 
backward-compatible to conventional and 
trunking system protocols and equipment. 
The system is also forward-compatible to 
emerging radio technologies and compliant 
with APCO Project 25 requirements. So, 
digital UHF APCO Project 25, analog 
800MHz Multi-Net trunking and analog 
low-band conventional communications can 
be combined on the same radio network. 

Instead of one hub-and-spoke system, 
any number of central and remote sites 
can be networked in any arrangement, as 
shown in Figure 1 at the left. System con- 
trol can be centralized or distributed 
across the network. Links can be dedi- 
cated, or on-demand. Networking is also 
scaleable: start with a small system, then 
expand and re-arrange the system as com- 
munication needs change. 


Architecture 
To build these radio systems, we've 
developed a collection of unique network 
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ANDREW QUALITY PRODUCTS & 
HUTTON SUPERIOR SERVICE, 
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Hutton Communications provides superior service on Whether you're building one site or a large system, you 
quality Andrew products. can count on Hutton as your supplier of Andrew cable and 
As an Andrew Premier Distributor, Hutton has anin-depth accessories. Andrew and Hutton, a powerful combination! 
inventory of Andrew cable, connectors, jumper assemblies 
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One configuration for an open digital network system situates the trunking group controller 
(TGC) (for managing repeaters at a remote site) at the central site. It communicates over dedi- 
cated links. If there was no system call router, the subscriber manager could connect directly 


to the TGC via Ethernet. 


components—both hardware and soft- 
ware—based on proven network technolo- 
gies. Wherever possible, our team has in- 
corporated familiar industry standards, 
such as TCP/IP network links between 
sites, and Microsoft Windows NT-based 
system management software. 

The core of the wide-area system con- 
sists of some basic building blocks: the 
trunking controller interface (TCI), the 
trunking group controller (TGC) and (as 
needed) the system call router. The exact 
type, quantity and configuration of these 
components depends entirely on the indi- 
vidual system's design. Through these 


hardware components, a suite of micro- 
computer-based system management pro- 
grams direct the entire system, from set- 
ting user access to testing a microwave 
link. Once the core system is built, op- 
tions include system applications, data 
gateways, telco interconnects and inter- 
connects to other radio systems. 


Network core 
The core components begin with the 


TCI. This logic card plugs inside each of 


the Johnson 2000 series modular repeat- 
ers at a site. The TCI controls the trunk- 
ing process at the site and manages the 


high-speed data bus between the repeat- 
ers. It also serves as the common inter- 
face to the TGC, translating whatever 
radio protocols the repeaters are using 
into standard network messages. 

The TGC is the interface and controller 
between repeater groups and call routers 
and other site link equipment. The unit 
consists of independent modules, each 
controlling as many as five repeaters. One 
TGC can control 30 channels, and mul- 
tiple TGCs can be directly connected to 
manage very large systems. The TGC 
handles call processing tasks such as user 
and group validation, site authorization 
and wide-area group routing. 

The system call router is only required 
as radio system design dictates. It provides 
wide-area call routing when trunking dedi- 
cated links, and it may contro] audio 
switching between sites for systems with 
more than 30 channels. The system call 
router is also the gateway to applications 
and interconnects to the outside world. 

These core components communicate 
with each other via one or both of two 
open-architecture paths. The system con- 
trol bus carries status and control infor- 
mation about users and network resources 
throughout the network. The system 
control bus uses TCP/IP protocols for 
communication. Within a site, the system 
bus is a 1OBase-T Ethernet line running at 
10Mbps. Between sites. the system bus 
uses frequency-shift keying (FSK) blank- 
and-burst or an Ethernet link running from 
9.6kbps to 56.0 kbps. 

The system audio bus carries all the 
system audio between TGCs, call routers, 
dispatch consoles, telephone intercon- 
nects and similar equipment. For intrasite 


KING COMMUNICATIONS, leading supplier of Mobile Data Systems around the world, 
ANNOUNCES AN EXPANSION OF THEIR PRODUCT LINE, WITH TWO EXCITING NEW SYSTEM PRODUCTS designed 
to provide maximum flexibility and performance in today's demanding Conventional & Trunked radio systems. 


SCEPTER 


. BASE STATIONS & REPEATERS . 


KDT-5000 


MOBILE DATA SYSTEM 


SENTOR 
SITE MONITORING 


e VHF/UHF/800/3800 MHz 
¢ Synthesized, 100 Channels 
e Separate TX & RX Modules 
¢ 12.5/25 KHz Ch. Spacing 
¢ 25-150 Watts Power 
© Optional Hot Standby 


Headquarters 
5401 Alhambra Drive, 
Suite B 
Orlando, FL 32808 
407-293-1432 
fax 407-293-2907 


WEB Page: www.kingusa.com 
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¢ Voice & Data on same Channel 
¢ 8 Line, Full Graphics Display 
e Compatible w/Conventional 
or Trunked Systems 
¢ GPS, Bar Code, Printer, 
Keyboard Interface 
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¢ Complete RF Monitoring 

¢ Tower Light Monitoring 

e Site Monitoring: Intrusion & 
Smoke Alarms, A/C, Power, Etc. 

¢ Total System Control 

e RF or Phone Modem 


Mid West Office 
2120 W. 25° Street, 
Suite E 
Lawrence, KS 66047 
913-843-6413 
fax 913-843-6429 


WEB Page: wanw.kingusa.cam 
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Cablewave Systems' full line of FLEXWELL® 
super-flexible and semi-flexible foam cables have 


been specifically designed for low loss with Cablewave 


attenuation characteristics approaching those of air stems 
dielectric cables. Flexwell cables are tested and 
selected for the lowest VSWR over a specified 


operating frequency band. iSO 9001 


We also offer an extensive array of fully water-proof, high- Certified 
performance connectors that are solderless and self-flaring, Z 


and designed to accommodate field installation with quick and 
easy attachment without special tools. 


For premium performance and reliability connect with the best: 
Cablewave Systems' Flexwell coaxial cables and connectors. 


RFS) Radio aig regi 
=—= Systems, Inc. — 
©eest Cablewave Systems Division 

60 Dodge Avenue 

North Haven, CT 06473 

Tel: (203) 239-3311 

Fax: (203) 234-7718 B 
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SUBSCRIBER 
MANAGER 


TRUNKING 
CONTROLLER 
INTERFACE 


REPEATER 


CONTROL BUS que 
AUDIO BUS Sm 


SYSTEM 1 


SYSTEM 2 


SUBSCRIBER 
MANAGER 


TRUNKING 
CONTROLLER 
INTERFACE 


In this configuration, two remote systems can communicate directly through on-demand circuits such as ISDN. 


control, the system audio bus is an El 
(time-division multiplex) bus. Between 
sites, the audio bus can be linked by vari- 
ous analog or digital methods, depending 
on the client's link capacity. 


Network management and applications 
Since the network can combine many 
radio systems and thousands of users, 


powerful management tools are a must. 
The network management software is a 
suite of three programs that can reside on 
one or different microcomputers. These 
managers communicate with the network 
at any location that has access to the sys- 
tem contro] bus, either through a dedi- 
cated TCP/IP connection (such as an 
Ethernet line to the TGC) or through a 


remote dialup. 

The subscriber manager is the only re- 
quired management component. This soft- 
ware package controls the radio system's 
subscriber data bases. It manages user 
privileges and sets each user's capability 
level for site roaming, telephone intercon- 
nect calls and call priority. The subscriber 
Manager can provide over-the-air 


Low Profile Desktop 
Power Supplies 


DuraComm: 


Made To 1SO 9001 
Q A Standards 


HOODS ALSO AVAILABLE TO CUSTOMIZE 
POPULAR MOBILE RADIOS INTO FIXED 
BASE STATION CONTROL UNITS 
Sleek low profile cabinet is only 1 °/.” high x 7" wide x 7 */+" 
deep = no top vent louvers. 
ESD internal component protection. 
All models weigh less than 3 Ibs. 
MOV full input AC line protection; AC/DC line filtering. 
10, 14, 18, and 25 amp units, pre-set 13.8 VDC 
80% efficiency, no heat, low operating costs. 


Contact Your Communications Distributor or 
ORDER TOLL FREE: 
1-800-467-6741 
FAX TOLL FREE: 1-800-825-1403 


Circle (32) on Fast Fact Card 
Mobile Radio Technology January 1997 


Tone & Voice Pager 
With Monitor Receiver 


DuraComm: 
A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES - NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


* 2-Channel Operation 

© Multi Format 

¢ Programmable Monitor 
with Priority Scan Feature 
¢ Auto Reset, Visual and 
Audio Battery Low 
Indicator 

)\ * Vibrator Option 

¢ Full Line of 
Accessories 

e¢ VFH and UHF 

Models 


Unit shown in 
Optional Rapid 
Charger 


ORDER TOLL FREE: 
1-800-467-6741 
or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 746-8300 * Fax: (816) 741-7499 
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If communication is vital to your operations, then i 
you understand that equipment must be both versatile 3 Emergency 
and easy-to-use. Even more importantly, it must be as 
reliable as the foundation under your building. 


Zetron's Digital Tone 
Remotes have quickly become MMJ(¢/] CLM Keltloma suite) (2 
the preferred radio controllers 
for critical applications. 

Versatility is maximized with 
a built-in paging encoder and a 
PC-programmable feature set. 
Ease-of-use is guaranteed by 
a text display that shows the 
formal name (“Police,” 
“Ambulance,” “Line Crew,” etc.) 
for every frequency or pager 
code entered by the dispatcher. 

But most importantly, the 
remotes are from Zetron. This —— 
means reliability that is backed 
up by the industry's best 
warranty and technical support. 

If you are in the business of 
supporting critical communications, call Zetron 
today for more information on the Model 260 and 
Model 280 Tone Remotes. 


(ZETRON). 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 Ph: (206) 820-6363 Fax: (206) 820-7031 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, U.K. 
Phone: +44 1256 880663 Fax: +44 1256 880491 
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programming of radios to dynamically as- 
sign new capabilities to subscriber radios, 
and it can flash-program new features into 
the radios. The subscriber manager also 
controls emergency regrouping of radios 
and captures all user traffic data and ac- 
counting information. 

The optional system manager controls 
and tracks the status of all major radio 
system components. It manages the con- 
figuration, fault-handling, performance, 


EDX Si 


security and accounting of the ODIN ra- 
dio network, as well as reporting alarms 
and running remote diagnostics. The sys- 
tem manager is based on Hewlett- 
Packard’s HP OpenView network man- 
agement environment running on the 
Windows NT operating system. 

The third component, the network man- 
ager, allows supervision of all aspects of 
the radio network. It employs the indus- 
try-standard SNMP protocol so that third- 


gnalPro: 


When You Demand a 
Full-Featured System 
halide Lig for Your PC. 


Windows 95/NT 


a GUI increases 


functionality and 
makes 


| EDX SignaiPro 


simple and 
intuitive to use, 


even in the 


field on a 


— notebook! 


hen you can’t sacrifice 


PCS/Cellular System Design 


The Microcell 3D 


features or perfor- 

mance, you'll want 

EDX SignalPro™ This 
comprehensive tool for wireless 


Module you can do system lay- 
out, frequency planning and per- 
formance analysis for AMPS, 
GSM and CDMA systems. The 


Ray-Tracing Module 
features 

innovative 
propagation 
modeling 
capabilities that are 
not available 
anywhere else— 

at any price, 


system design takes PCs where 
they've never gone before. 

Designed from the ground up 

to take advantage of 32-bit Windows” 
95/NT, EDX SignalPro is a break- 
through software package that brings 
the features of workstation-based 
planning tools to your PC. 

Unlike cellular-only planning tools, 
EDX SignalPro offers the most 
advanced propagation models avail- 
able to predict performance for both 
area-wide and point-to-point link 
systems. The tool can be used for a 
yast assortment of one-way, two-way 
and wireless local loop systems 
operating in the 30 MHz to 40 GHz 
frequency range (up to 100 GHz with 
the optional Microcell 3D 
Ray-Tracing Module). 

The powerful capabilities of the stan- 
dard EDX SignalPro package are 
enhanced with two specialized 
optional modules. With the 


Microcell 3D Ray-Tracing Module 
offers leading-edge capabilities 
for indoor and outdoor digital 
system design using signal 
strength and time dispersion 
analysis. 


EDX SignalPro for Windows 
Q5/NT is the latest achievement in 
a long line of firsts from EDX 
Engineering—for more than 11 
years a pioneer in the field of 
communication engineering 
software. 

Contaci us today for more infor- 
mation on EDX SignalPro. 


EDX Engineering 
1n CC OR P ORAT E D 
Tel: (541) 345-0019 
Fax: (541) 345-8145 


e-mail: info@edx.com 

web: _http:/Awww.edx.com/ 
P.O. Box 1547 

Eugene, Oregon 97440 USA 
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party components such as bridges, micro- 
wave links and UPS units can be managed 
along with the other network components. 
The network can support a wide variety 
of applications. Its Windows-based dis- 
patch console allows computer-aided dis- 
patch and 911 interfaces across distrib- 
uted positions. The telephone interconnect 
works with digital (T1, El], DSO or ISDN), 
or analog (2- or 4-wire) links. It also can 
provide voice mail, voice paging and call 
forwarding. For mobile data applications, 
data can be transported through TCP/IP, 
SNA, and X.25 gateways. Through the sys- 
tem interconnect, the network can interface 
with other Johnsen radio systems and 
Project 25 systems from other vendors. 


Migration Routes 

The radio network technology also al- 
lows migration, For example, let’s say 
you want to migrate from a 450MHz con- 
ventional radio system for public safety 
to a Project 25-compliant trunking sys- 
tem, You could begin by adding open 
digital system components to gain net- 
working features. Then you would switch 
to repeaters that are 12.5 kHz-ready and 
digital-ready for Project 25. The third step 
would be replacement of subscriber ra- 
dios with Project 25-compliant units as 
your needs and budget permit. With the 
network in place, your conventional and 
Project 25 radios would communicate to 
each other on one seamless system. 

A carefully managed migration not 
only means minimum disruption to your 
system users, it can also minimize disrup- 
tion of your budget. Open architecture is 
geared to the realities of system funding, 
especially for public agencies. Instead of 
spending a huge amount of money up 
front, you can time each phase of the 
migration to fit each funding period. 


Conclusion 

An open digital integrated network 
offers choices to communication manag- 
ers, system planners, consultants, or pur- 
chasing agents, including flexibility, com- 
patibility, features and growth potential. 
It allows them to dictate the structure of 
a radio system instead of the system dic- 


tating to them. 


MIGRATION 
before 
IT STOPS 
your 
BUSINESS. 


When you install AirCell ” 

coaxial cable, you can rest 
easy. Our non-pressurized, 
air-dielectric design provides unparalleled protection against water migration 


damage. In fact, we'll back it up with the industry's best warranty—15 years 


Hermetically-sealed. 


Aa 
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including cable and installation. AirCell cable also delivers superior electrical Sf fitly-bonded chambers 
Ce, prevent water migration. 

performance, combining low loss with the industry's highest velocity of propagation. 
The best protection. The best performance. It all adds up to the absolute best value 


‘ % F seer ei: P Ia, ® 
for your money, To find out more, just call us, Tel: 1-800-874-5049 2% Tril 
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or 601-932-4461. Fax: 601-939-0637 or http: wwwtrilogycoax.com. COMMUNICATIONS INC. 
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Coverage prediction for digital 
mobile systems 


Part 1—Propagation analysis to predict and to combat impairments to digital radio 
system signals relies on different types of models. Software tools allow system 
designers to evaluate configurations without expensive field measurements. 


by Harry R. Anderson, Ph.D., P.E. 


The rapid growth in mobile communi- 
cations systems over the past several 
years has lead to increasing use of digi- 
tal modulation techniques to transmit in- 
formation. Whether it’s cellular, PCS, 
paging, two-way mobile or SMR 
trunking, essentially every aspect of 
mobile communication has been affected 
by the “digital revolution.” Digital tech- 
niques allow much greater flexibility for 
encoding and processing information, 
which makes possible more efficient and 
robust transmission than previously 
achieved with analog systems. 

In designing any radio system, a funda- 
mental task is to predict the coverage of 
a proposed system and to determine 
whether the intended service objectives 
are met. Over the years a wide variety of 
approaches have been developed to pre- 
dict coverage using what are known as 
propagation models. Propagation in this 
context simply means the transfer or 
transmission of signals from the transmit- 
ter to the receiver. Propagation modeling 
is an effort to predict what happens to 


Anderson is president and chief executive of- 
ficer of EDX Engineering, Eugene, OR, 


5 
DISTANCE (km) 


Figure 1. Line-of-sight radio path over a terrain profile. 


signals en route from the transmitter to 
the receiver. Obviously the signal gets 
weaker, and everyone has experienced 
other signal impairments such as 
multipath fading. In large part. the design 
of modulation techniques and radio sys- 
tem hardware, including antennas, is di- 
rected toward combating the signal im- 
pairments that happen during propagation. 

The traditional approaches to propaga- 
tion modeling, which have been devel- 
oped for analog systems, were intended 
only to predict signal attenuation, or path 
loss, as the signal traveled from the trans- 
mitter to the receiver. While these ap- 
proaches have been adequate for most 
analog systems, digital systems need new 
techniques to produce other information 
in addition to path loss. This information 
may actually be the controlling factor on 
system performance or coverage, even 
when the signal-to-noise ratio is well 
above the value otherwise necessary to 
achieve perfect reception. 

In the following sections of this ar- 
ticle, various approaches to propagation 
modeling will be discussed with a view 
toward their strengths and weaknesses 
when used with digital systems. The 
most incisive approach based on ray- 
tracing techniques will be used to ex- 
plore some of the propagation factors 
which specifically affect digital system 


performance and coverage. 


Empirical vs. physica] models 

The most common approaches to 
propagation modeling are: 

® empirical models that use measure- 
ment data to define a model path loss 
equation. 

e physical models of path loss that use 
physical radio wave principles such as 
free space transmission, reflection or dif- 
fraction, 

pm Empirical Models — In the VHF/ 
UHF frequency bands, examples of em- 
pirical propagation models are the FCC 
and ITU-R models (see References). The 
FCC uses propagation curves that were 
fitted to a set of signal strength measure- 
ments done at several locations in the 
United States. The propagation model as 
represented by a set of curves for differ- 
ent frequency bands shows field strength 
vs, distance for a range of transmit an- 
lenna height above average terrain 
(HAAT) values. The ITU-R has similar 
curves based on HAAT as set forth in Rec. 
370-6. The ITU-R method also provides 
for corrections to take into account “ter- 
rain roughness” or Ah, the 10% to 90% 
inter-decile terrain variation over the path. 
These models make use of measurement 
data instead of electromagnetic wave 
principles to define the prediction. As 
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Figure 2. Obstructed radio path over a terrain profile. 
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such, the FCC and ITU-R models are clas- 
sic examples of purely empirical models. 

Another model commonly used in mo- 
bile radio and cellular work is the Hata 
model, which is a set of equations based 
on measurements and graphs developed 
by Okumura. This is also an excellent ex- 
ample of an empirical model. 

Empirical models use what are known 
as “predictors” or “specifiers” in general 
statistical modeling theory. Predictors are 
parameters which have been found 
through statistical analysis to bear a rela- 
tionship to (are correlated with) the quan- 
tity which is to be predicted. In econo- 
metric models, the objective may be to 
predict gross national product (GNP). In 
doing so, the model may use values such 
as unemployment, disposable income or 
balance of trade as predictors. All of these 
factors may have been found to be corre- 
lated with GNP, but none of them directly 
causes GNP to go up or down. Similarly, 
in the field of psychology. one may find 
a correlation between a child’s IQ and the 
family annual income, but higher family 
income does not cause the child’s IQ to 
be higher. There are other mechanisms at 
work. In medicine, misinterpretation of the 
significance of empirical studies have lead 


to such absurd headlines as “Coffee causes 
cancer.” The textbook axiom is "Correla- 
tion does not prove causality.” 

In the case of the FCC model, through 
statistical analysis, a correlation was 
found between antenna HAAT and signal 
strength. But this was only correlation, 
not a causal relationship. Indeed, one 
could not conceive of a radio propagation 
mechanism where the simple average el- 
evation value directly changes the magni- 
tude of an electric or magnetic field at the 
receiver. The consequence of this ap- 
proach is easily illustrated in Figures | 
and 2 on page 38, which show two terrain 
profiles along a 25km path separating the 
transmitter and receiver, The 3km-16 km 
HAAT values (as specified in the FCC 
Rules) for the transmit and receive anten- 
nas are the same for both terrain profiles 
in Figures | and 2, but the field strength 
at the receiver will be much lower in Fig- 
ure 2 due to the obstruction of the nearby 
hill. A similar example could be con- 
structed for Ak in which a valley and a 
mountain along two paths both have the 
same inter-decile elevation variation, yet 
the field strength at the receiver on the 
path with the mountain will be much lower 
than on the path with the valley. The in- 


ability to explicitly account for particular 
features of the propagation environment is 
perhaps the greatest limitation of empiri- 
cal, measurement-based models. 

The accuracy and usefulness of such 
empirical models also depends on the 
environment where the original data for 
the model was taken and how universally 
applicable that environment is. A com- 
mon problem is trying to use empirical 
models in areas where the propagation 
environment is widely different from the 
environment where the data was gathered. 
In the Hata model based on the work of 
Okumura, propagation path loss is defined 
for “urban,” “suburban” and “open” envi- 
ronments. These correction factors in 
Okumura’s work are an effort to refine 
the predictions, but unless the character- 
istics of “urban,” “suburban,” and “open” 
for your study area are reasonably similar 
to those in Japan, where the measurement 
data was taken, these finer-grained classi- 
fications may not be of much use. 

In spite of their limitations, empirical 
models such as the FCC, ITU-R, and Hata 
models are still widely used because they 
are simple and allow rapid computer 
calculation. They also have a certain 
“comfort” factor in that people using them 


in certain circumstances over time have ; ei { Signalfo\dallas, 1x map) 
come to know what to expect andto make #1 ees: Das tibet ale 
their own ad-hoc “corrections” to the pre- fu : ie 
diction values provided by the model. 
When the propagation environment is 
fairly homogeneous and similar to the en- 
vironment where the model measurements 
were taken, an empirical model can 
achieve reasonably good prediction results. 
With the recent advent of automated 
field strength measurement systems with 
GPS position logging, it is now relatively 
easy tO acquire vast amounts of measure- 
ment data. This has lead to the use of 
custom empirical propagation models that 
are path-loss equations or formulas 
“tuned” for a given system, or even for a 
given transmitter or cell base station 
within a system. With such extensive use 
of measurement results, however, it is ap- 
propriate to question whether these 
models are really prediction methods at 
all, when in essence the answers are used 
to “predict” the answers. In spite of their 
heavy reliance on measurement data, such 
customized models will still fail to ad- Figure 3. Received power prediction using a single path model. 
equately account for propagation environ- 
ment features such as the hill in Figure 2. propagation models than just signal category of information represents 
Digital communication systems require strength to predict coverage and perfor- another set of measurements that has to 
a wider variety of information from mance. With empirical models, each new be taken. As an example, RMS delay 
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Accept No Substitute 


To meet the challenges of today's high performance communication systems, you cannot afford to settle for 
anything less than the best coaxial cable available. That's why you have to "Ask for HELIAX" coaxial 

cable and connectors. 

HELIAX coaxial cable is specifically designed to handle the current proliferation of higher frequencies, 
multichannels and higher average power levels. Its solid copper outer conductor combines both strength 
and flexibility to accommodate the tightest, most demanding applications. 

When fabricated with Andrew premium performance connectors, 

HELIAX coaxial cable optimizes electrical and 

mechanical performance, protecting against EMI-RMI 


interference and intermodulation. 
For more details, call Andrew or your local Andrew Distributor today. ANDREW. 


1-800-255-1479 ext. 216 or In A Communicating World, 


Fax us at 1-800-349-5444 Andrew Is Everywhere 
Visit our Web Site at http://www.andrew.com 
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sounder would have to be acquired and 
appropriate statistical analysis would 
have to be done to determine statistically 
significant predictors of RMS delay 
spread. All the same limitations of em- 
pirical modeling pointed out above would 
still apply, but when signal strength and 
RMS delay spread predictions are both 
considered as separate dimensions in the 
prediction problem, the difficulties of the 
empirical approach multiply. This prob- 
lem is aggravated as other information 
types such as signal fading statistics are 
added. As the amount of data increases, 
the attraction of the empirical modeling 
approach diminishes. 

pm Physical Models — Unlike empiri- 
cal propagation models, physical models 
don’t use measurement data for predic- 
tions but instead rely on physical laws 
goveming the interaction of electromag- 
nelic waves with the physical elements of 
the propagation environment. Fundamen- 
tally, all of these interactions can be de- 
rived from Maxwell’s equations (see 
Figure 4. Bit-error-rate prediction. Balanis, References). 

To be effective, physical models re- 
spread (defined later) has recently become __ nication systems. For an empirical model quire detailed descriptions of the elements 
a routinely used factor in predicting the to be useful for such systems, another set of propagation environment for their pre- 
performance of wideband digital commu- of measurement data using a channel dictions. For this reason, the weakness of 
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Introducing A New Generation of 


Battery Analyzers 
& Conditioners 


-W & W Associates introduces a professional and 
-affordable BATTERY MAINTENANCE SYSTEM, the 
Analyzer I1I® and the Analyzer VI®. This new 
series of Battery Maintenance Analyzers offers 
features that CAN NOT be found on others that 
cost more than three times as much. 


Charges and Analyzes: Nickel-Cadmium, Nickel Metal 
Hydride, Lead Acid and certain Lithium Ion chemistries. 
Will automatically identify Batteries with open cells, 
shorted cells, Batteries with reversed cells and Batteries 
that no longer meet minimum capacity levels. 


The Analyzer II® and Analyzer VI® have features that are standard...Not available on others at any price. 
* SINGLE BUTTON OPERATION: Initiates all modes of operation. These units are Totally User Friendly. 
* FOUR INDEPENDENT CHARGE RATES: 300, 600, 700 and 1,000 mA. 

* EIGHT INDEPENDENT DISCHARGE RATES: 200, 300, 400, 500, 700, 800, 900 and 1,000 mA. 

* ADAPTOR CUPS: Completely interchangeable, requiring No Tools. 

* AVAILABLE OPTIONS: Computer Interface, Universal Adaptor, High Current Sink Adaptor, etc. 


Wew Associates 


800 South Broadway, Hicksville, New York 11801 ¢ In U.S. & Canada Call: (800) 221-0732 
In NY State: (516) 942-0011 * Fax: (516) 942-1944 
E-Mail: w-wassoc@ix.netcom.com * Web Site: http//www.wwassociates.com 
All prices & specifications subject to change without notice. 
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physical models is that they require ex- 
tensive databases of information (such as 
terrain elevations, building wall locations 
or surface material characteristics) that in 
turn require significant computer re- 
sources to take all this information into 
account to perform the required propaga- 
tion calculations. To reduce this problem, 
simplified descriptions of the propagation 
environment are usually employed. A 
typical example is representing an ob- 


structing mountain ridge like that shown 
in Figure 2 as a single isolated “knife- 
edge.” The effect of a single knife-edge 
on the signal is readily found from classic 
diffraction theory to provide a field 
strength prediction at the receiver, The 
problem is whether a real mountain ndge 
can be accurately modeled as a knife- 
edge. Clearly, no mountain ndge is really 
a knife-edge. Other methods to more ac- 
curately represent the mountain ridge 


& 


ROIS 


RTE 


ATTENUATION 


Make the comparison and you'll choose LMR" cable over corrugated copper 
cable every time! The advantages are clear. 


Lower attenuation — Size for size, LMR cables provide comparable 
attenuation to corrugated copper cables. LMR cable's greater flexibility 


frequently allows for the elimination of costly jumper cables, resulting 


in lower loss. 


Better flexibility — Smaller bend radii, easier bending and resistance 
to kinking results in lower installation costs and less damaged cable. 


Lower cost—Lower cost to purchase. lower cost to install and 


elimination of costly jumpers. 


LMR cables offer the highest quality solution to your cable requirements and 


are backed by our 5 year warranty! 


ftimes MICROWAVE SYSTEMS 


358 Hall Avenue, Wallingford. CT 06492 @ 203-949-8400.1-800-867-2629 FAX: 203-949-8423 
4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK @ +44(0)1592655428 FAX: +44(0)1592653162 
http: www.timesmicrowave,com 
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have been used, In each case where a new 
model of the obstacle was employed, the 
physical principles governing the effect 
of the “model” obstacle on the radio 
waves were known. 

The important aspect of physical propa- 
gation models, and their primary distinc- 
tion from empirical models. is that they 
attempt to predict the field strength at a 
precise point in space by considering the 
specific propagation environment circum- 
stances involved. For this reason, they can 
be regarded as site-specific models. 
Given a particular transmitter and receiver 
location, and the propagation enyiron- 
ment, a site-specific physical model will 
provide a tailor-made prediction of the 
field strength at that point and, as will be 
shown, other channel response character- 
istics. Site-specific physical propagation 
modeling is the approach used here to 
explore coveruge prediction for digital 
mobile radio systems, 


Traditional single path models 
Commonly used propagation models 
attempt to predict the signal strength at 
the receiver by calculating the path loss 
for a single radio propagation path from 
the transmitter via a greal circle route to 
the receiver. Models such as TIREM and 
Longley-Rice are examples of physical 
models that predict signal strength using 
a single propagation path.' Even using the 
assumption that signal energy arrives at 
the receiver via a single path only, useful 
results can still be obtained. Figure 3 on 
page 41 shows a map of predicted re- 
ceived power levels for a five-transmitter 
system using the TIREM model. With 
receiver signal power predicted, and 
knowing the system noise, digital modu- 
lation type and data rate, it is straightfor- 
ward to display maps of bit error rate 
(BER) as shown in Figure 4 on page 42. 
By taking into account relative propaga- 
tion path length delays from various trans- 
mitters, and their relative signal strengths, 
maps of simulcast delay spread can also 
be readily created as shown in Figure 5 on 
page 46. Such maps are especially useful 
for digital paging systems where time 
delay and frequency offsets can be as- 
signed to cach transmitter to re-locate and 
control the interference areas. Prediction 
tools, such as EDX SignalPro software, 
that provide this capability, allow the sys- 
tem designer to quickly evaluate many 
different offset configurations from a 
notebook or desktop computer without 


1Stricly speaking. TIREM and Longley-Rice 
are not pure physical models. since measure- 
ment results have been used to establish certain 
parameters in each model. 


We don’t quit 


when we’re ahead. 


introducing The All New 
ULTRA-COM NI" 


Windows NT" Based Radio Dispatch System 


» Touchscreen / Mouse / Trackball » Complete Digital Audio - from 
Control microphone to control lines 
» Screen Designs to Reflect your » DSP Audio Processing 
operational requirements =» Complex Programmable 
» Exclusive “Screenmaker,” Logic Devices (CPLD) 
“Customizer,” and new “MEDIC” « Flash Memory for CPU, DSP 
Programs and CPLD Software 
« Simplified automation of all a Customized Console 
functions Furniture 
APA-Sy 
4 
x» NT % 


MODUCOM 
2 


WINDOWS NT 


Write, phone or FAX for detailed literature 


MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No Hollywood, CA 91605 

Tel. (818) 764-1333 FAX (818) 764-1992 
Windows NT is a Trademark of Microsoft Corporation 
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making time-consuming and expensive 
field measurements to interactively assess 
and adjust these parameters. 

Although single path prediction meth- 
ods are a useful starting point, for modern 
digital systems the answers can some- 
times be inadequate or even misleading 
as will be shown in the concluding part of 
this article series, 
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The TP-163 is the new leader in Shared Repeater Tone Panels! 
There is no competing panel that can match its performance 
or its awesome features ... Not even Z most expensive Panels! 


A Fa “CONNECT SYSTEMS INC 
Bw SHARED REPEATER TONE PANEL 


#51 CTCSS* Tones 


MODEL TP-163 


COMPUTER 


© 112 DCS Codes 
« Can serve 163 user groups 
¢ Online or Offline Programming with TP163MGR 
¢ Over the air programming with DTMF 
* Front panel RS-232 port for computer 
Rear panel AS-232 port for modem 
« Repeater functional during Online programming 
© Squetch tail elimination 
CTCSS Reverse Burst 
DCS Turn off cade 
* CTCSS Trak™ for ultimate sensitivity 
* PrePaid Airtime (up to 163 blocks) 
* Time and Hits (all 163 users) 
© Stuck mic history file 
¢ Cross-Busy input for LTR® overlay operation 


¢ COS threshold adjustment and polarity jumper 
¢ Separate DCS and CTCSS level controls 

* Code Valid Output 

¢ CW ID per user and system 

* Barge in 

* Courtesy Tone per user 

* Cross Tane/Code 

* Regenerated DTMF 

* Low Current mode for solar powered sites 
* Solid state keying 

* All adjustments available on rear panel 

* Barrier block user interface 

* No surface mount parts for easy service 

* Toll free tech support 

* One year service, five year parts warranty 
And More. 


CSI and CTCSS TRAK are trademarks ci Connect Systems Inc. LTR is trademark of EF Johnson Co 
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TP163MGA programming software is included 
with the TP-163 and gives you enormous 
capabilities compared to panels programmed 
with terminal software such as viawing 
and/or editing site programming offline. 


TP-163x2 Dual Model 


For more product data visit 
our Website or Call Toll Free 


(800) 545-1349 


Phone (805) 642-7184 FAX (805) 642-7271 
Email sales@connectsystems.com 
Internet www.connectsystems.com 


[ps 


Connect Systems Inc. 
2759 Pastola Ru 
Ventura CA 99003 


™ 


NEW PRODUCTS 


Telewave Yagi Antennas now cover 138-2000 MHz 
and feature 3 different cable attachment and mount- 
ing options, as well as fully welded construction 
and exclusive TXYLAN™ coating. 


Standard Mounting 
Vertical or Horizontal 
polarization on any 
standard mast. 


“TA TC-8645 1E or eine 8 
ii ” Allows easy connection 
Telewave Auto Tune Ceramic-Enhanced Combiners cover cae ee other 
the 849-869 MHz SMR band in 5-channel groups, with : 


up to 100 watts power handling and high-speed tuning. 

Multiple trunking frequencies can now be easily 

accomodated with real-time response. Universal Mount 
Unique 3-Axis rotation 
with positive locking. 
Adapts to almost any 
mounting structure. 


Telewave Antenna Power 
Dividers are unique in 
the industry! Frequency 
ranges from 30-2000 
MHz, 500 watt power 
handling, and nearly zero 
loss. 2, 3, and 4-way splits 
available, with TXYLAN™ 
coating and all brass con- 
struction. 


ANTPD44 


Telewave Precision Test Loads handle power 
up to 400 watts, and frequencies up to 
3 GHz. Quick-change connectors available. 


TELEWAVE, INC. 1155 Terra BELLA AvE., Mountain View, CA 94043 
Saces: Toiy Free 1-800-331-3396 Direct: 415-968-4400 Fax: 415-968-1741 


Telewave Canada - Sales: (604) 939-8315 Fax: (604) 939-0544 


www.telewaveinc.com Email: sales @telewaveinc.com 
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5002 TERM 


Figure 3. Here a 500 termination is placed on the antenna port of the duplexer in order to get a 
reference benchmark for determining the degradation caused by site noise. See text. 


Next, we want to know how much in- 
sertion loss the receiver side of the du- 
plexer is causing. Use the setup in Figure 
2 on page 8 to determine the amount of 
insertion loss in the receiver leg of the 
duplexer. Adjust the signal generator to 
produce 12dB sinap again at the receiver 
output. Let's call this reference level #2. 
Subtract reference level #2 from reference 
level #1 to get the duplexer insertion loss. 
Suppose that reference level #2 is 


—117dBm. Subtracting this from refer- 
ence level #1 (—119dBm) yields 


—119 — (-117) = -2dB 


This is the insertion loss of the duplexer 
in the receiver leg. Make certain that the 
transmitter is either not activated during 
this test or that the transmitter output Is 
directed into a dummy load. 

The next piece of information needed 


is the effective site sensitivity of the re- 
ceiver. The setup is shown in Figure 3 at 
the left, where the antenna is replaced with 
a 50V dummy load. The signal generator 
is adjusted to produce 12dB sinap at the 
receiver output and the signal generator 
level is noted as reference #3. Next, in 
Figure 4 on page 50, the antenna is con- 
nected, and the signal generator is re- 
adjusted to produce 12dB sinap at the re- 
ceiver output. The level is noted as refer- 
ence level #4, and the difference between 
reference levels #3 and #4 is the site noise 
degradation of the receiver sensitivity. 
(Again, the transmitter is disabled for this 
test.) 

Finally, the transmitter is reconnected 
or enabled, and with the repeater operat- 
ing normally, set up as shown in Figure 5 
on page 50, the signal generator level is 
again adjusted to produce 12dB sinap at 
the receiver output. The level is noted and 
recorded as reference level #5. The dif- 
ference between reference levels #5 and 
#4 is the amount of degradation caused by 
the transmitter. 

If the degradation is several decibels, 
then the duplexer might need retuning, or 
there might be a problem with a connec- 
tion in the antenna line or antenna that is 


Service 
Management 


Software 


Setting the standard in software 
for the 2-way radio service center 


Join the list of satisfied 

ServicePlus clients, including: 

* Motorola Twin Cities Service — St. Paul MN 

¢ Martin Communications - Brainerd MN 

* Commonwealth Communications — Lexington KY 
¢ US Wireless Communications - San Diego CA 
« ComTech Communications - Sacramento CA 

¢ Pacific Service Technologies - Honolulu HI 

* Pittsburgh Communications — Pittsburgh PA 

* Advanced Communications — Albuquerque NM 
* Wireless Technology Equipment — Orlando FL 

« Suncoast Communications — St, Petersburg FL 
¢ Legacy Communications — Englewood CO 
Eagle Electronics - Baton Rouge LA 

* Cantel Canada ~ Scarborough ON 


¢ New Brunswick Department of Communications - 
Fredericton NB 


* NewTel Mobility — St. John’s NF 
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ServicePlus 


Service Information System 


Solar Power 
oe 


Around the world, 
Photocomm solar 
electric systems 
are providing 
electricity to meet 
the remote power 
needs of the 
telecommunications 
industry...‘ 


Exceptional 
value 


Used by over 350 firms 
worldwide 


* Equipment History 
* Real Time Inventory 
* Work Order History 


* Service Contract 


Typical power applications: 
Management 


Cell Sites and Cellular Repeaters 
Microwave Repeaters 
Two-way Radios and Repeaters 
Telephone Subscriber Units 
Satellite Earth Stations 
Paging Systems 
Obstruction Lighting 
Backup to Utility Power 


f OF KYOCERA 


* Dispatch 


No competitive 
software does so much 
for the price! 


= 


ServiceWare 
Corporation 
PHOTOCOMM, INC. 


The Wireless Power Company~ 


7691 East Gray Road 

Scottsdale, Arizona 85260 U.S.A. 
Phone: 602-948-8003 

Fax; 602-483-6431 
e-mail:72731.1235@compuserve.com 


Tel: 819-770-4000 
Fax: 819-770-1795 
WWw.serviceware.ca 
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Only Zetron's Series 
4000 Communications 
Control System offers # 
the flexibility to vir vce ee vr 
smoothly and rs = (os (oe coe oe ee 
economically adapt to 
your ever-changing 

dispatch environment. 


Ku 


Invest ina dispatch console that expects to be modified 
expanted, rearranged, and updated-- one that will easily 
accommodate your evolving needs. 


Consoles Need more operators? Add one or several desktop, rackmount or video operating positions to 
your Zetron common control equipment. Mix or match them to best suit your dispatch needs -- they're all 
functionally interchangeable. 


Meys Take advantage of "any button, any function” field programmability. Add or change frequencies, 
control functions, page stacks, alerts, priority tones, transmit groups, or auxiliary I/O. You can easily 
customize your consoles operator interface to meet the unique requirements of your dispatch center. 


Capacity Planning on adding more base or control stations? Expand your Series 4000 up to 
24 radio or telephone channels. Additional dual channel cards can be easily installed and configured 
in the field. 


Control Migrating to a trunked radio system? The Series 4000 product family includes interfaces for 
several popular protocols as well as common standards such as tone remote, DC, local, and E&M. Plus, if 
you need to control or monitor external devices from your dispatch console, the Series 4000 is the right 
choice. Whether it's video cameras, doors, lights, alarms, or backup power supplies, the 4000 has auxiliary 
/O capacity to handle it all. 


We Help You Master the Chatlenge of Change! ZETRON), 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 
Ph: (206) 820-6363 Fax: (206) 820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, U.K. Phone: +44 1256 880663 Fax: +44 1256 880491 
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Technically speaking 


Figure 4, Here, the antenna is reconnected to get a comparison for de- 


termining the site noise degradation. 


creating excessive noise that is transferred 
back into the receiver input. 


Effective net system sensitivity 

The bottom line to all of this is the ef- 
fective “net” system sensitivity—that is, 
the system sensitivity in the fully opera- 
tional mode. The effective net system sen- 
sitivity takes into account many factors 
including site noise, transmitter noise, re- 
ceiver desense, duplexer tuning and an- 


SINAD 
METER 


SIGNAL 
GENERATOR 


Figure 5. Both the transmitter and the antenna are connected to the du- 


plexer to determine receiver degradation in the full duplex operating mode. 


ter and receiver must operate at the same 
time (duplex) then the only way to truly 
test the “system” sensitivity is in the full 
duplex mode. The table at the right is a 
sample of the calculations involved. 

It is important to note here that the at- 
tenuation of the signal generator padding 
must be taken into account in the mea- 
surements, It is also important to note that 
the cable connecting the isotee and the 
straight tee connectors should be half- 


REF. LEVEL DESCRIPTION FIGURE 


#1 Bench sensitivity -—119dBm 
#2 — #1 Duplex. ins. loss +20B 
#4 — #3 Site noise degrad. +3dB 
#5 — #4 TX noise degrad. +4dB 


Net system sensitivity -—110dBm 
(A/4) cable were to be used, the open cir- 
cuit at the isotee might be reflected back 
to the regular tee as a short circuit. 


tenna/connector noise. Since the transmit- wavelength (A/2). If quarter-wavelength 


WE VE GOT 
THE POWER? 


We offer the most complete line 
of application specific and 
standard switches, attenuators 
and hybrids in the industry. 


JFW...The Power Leader 


ISO 9001 Certified 


For more information or for a free catalog, contact: 


JFW Industries, Inc. 


5134 Commerce Square Drive 
Indianapolis, Indiana 46237 
Tele. (317) 887-1340 Fax (317) 881-6790 


Until next time — stay tuned! BRR 
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Product/services showcase 


Desktop power supplies 


Sleek, low-profile desktop power 
supplies from DuraComm measure 
134" H x 7"W X 79/16"D with no top- 
vent louvers. All models weigh less 
than 3 pounds, The units are avail- 
able with 10A, 14A, 18A and 25A, 
pre-set 13.8Vdc. The units are 80% 
efficient. Features include MOV full- 
input ac line protection; ac/de line fil- 
tering. 
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Multichannel remotes 


The Alpha 
series re- 
motes from 
CPI Com- 
munica- 
tions display 
the chan- 
nel/system 

number, as well as allow the user 
to tag them with a 10-character 
name. Remote systems are avail- 
able for the various radios from the 
following manufacturers: Motorola, 
Kenwood, Radius, E.F. Johnson 
and Midland. 

Call 800-869-9128 for more infor- 
mation. 
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Trunking logic controller 


New LTR trunking controllers from 
Trident Micro Systems make the 
move to UHF trunking easy. The 
Raider is a full-featured dispatch 
trunking controller with CTCSS/ 
DCS, CWID and repeater disable. 
The Marauder {shown) uses a high- 
performance telephone interconnect 
with two- or four-wire compatibility, 
audio companding, dial-click decode 
and encode and ID-specific access 
levels. 
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Repeater panel 


The new TP-163 from Connect 
Systems is the only shared repeater 
panel available with 112 DCS codes, 
51 CTCSS tones, two RS-232 ports 
and software permitting either online 
or offline programming, 


Call CSI at 800-545-1349. 
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Decoder 


The DC440 from Optoelectron- 
ics decodes and displays 50 CTCSS 
tones, 106 DCS codes and 16 DTMF 
characters. The unit displays DTMF 
characters at the same time as CTCSS 
or DCS on a two-line LCD. A serial 
data jack permits connection to a PC 
for remote control and data logging. 
NiCd batteries are available for mo- 
bile operations. 2"H xX 5"W x 4"D. 
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Ultra-compact 
portable 


The Vertex VX- 

10 portable trans- 

ceiver is available in 

both VHF and UHF 

versions. Both fea- 

ture 5W of power, 

and each is available 

in a 102-channel, 

16-key version or a 

40-channel, two-key 

version. Despite the 

small size, the VX-10 is commercial 

grade—designed to withstand rugged 

use and abuse typical in public safety, 

light industrial and business. The radio 

has been tested to applicable MIL-STD 
810 C/D/E parameters. 
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Air-dielectric radiating cables 


Trilogy 

Communi- 

cations of- 

fers RMC2 

radiating 

cables for 

RF-restricted 

areas (build- 

ings, subways, 

tunnels, etc.). 

Product fea- 

tures include the only hermetically 

sealed low-loss air-dielectric cables 

available, no pressurization required, 

no soldering for connectorization and 

RMC? costs far less than corrugated 

copper cables. Available in 500 and 
750. 
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Surge arrestor 


The new ArrestorPlus T-Series surge 
arrestor from Andrew provides multi- 
strike lightning protection and out- 
standing RF performance in a compact 
design that is ideal for confined appli- 
cations indoors or out. The T-shaped 
unit features low intermodulation and 
excellent VSWR. It is available with 
Type N or 7/16 DIN interfaces. 
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Noise- 
attenuating 
headsets 


A brochure 
from David 
Clark Com- 
pany pro- 
vides informa- 
tion and spe- 
cifications for 
the complete line of noise-attenuating 
headsets, radio adapters and accesso- 
ries for two-way radios, including the 
series 6000 headset with noise- 

canceling mic and adapter cords. 

David Clark 
Worcester, MA 

508-751-5800; E-mail deci@tiac-net 
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Product/services showcase 


1996B 
Buyers’ 
Guide 


Tessco’s 

1996B Buyers’ 

Guide features 

seven sections 

covering infra- 

structure products, mobile and por- 

table accessories, antennas, bench 

equipment and test and maintenance 

gear—with complete specs and guar- 

anteed pricing. It lists almost 15,000 

products from 240 manufacturers. It's 

available on a complimentary basis to 

qualified service organizations by call- 

ing 800-472-7373, faxing 410-472- 

7575 or by visiting their web site at 
http://www.tessco.com. 
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block 
protector 


The Mi- 
cro Light- 
ning Block 
Protector 
from Poly- 
Phaser 
was engi- 
neered as 
a single 

broadband device for 980MHz to 
2.6GHz, meeting the customer's 
needs in the PCS and other micro- 
wave markets. It exhibits one of the 
industry's best RF and surge perfor- 
mance in a fully weatherproof, small 
footprint. 
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Analog 
service 
monitor 


When 
IFR Sys- 
tems com- 
bined the 
ease of an 
analog service monitor with the ad- 
vanced features found in digital in- 
struments, the result was the FM/ 
AM-1200 Super-S. With its impres- 
sive standard features, the Super-S 
earned a dedicated following among 
technicians installing and maintain- 
ing trunking, paging and land mo- 
bile systems. 
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Uplink-only 
repeater 


To elimi- 
nate noise and 
dropped calls 
resulting from 
interference 
with transmit- 
ted RF from a 
portable cellu- 
lar phone in- 

side an automobile, Antenna Spe- 
cialists offers ActiveLink LE, an up- 
link-only repeater for mobile sub- 
scribers. This repeater works an 
external mobile cellular antenna for 
enhanced coverage and optimum 
performance. 
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Coaxial 
cable 


Cell 

Reach is a 

new line of 

high-per- 

formance, 

low-loss, 

50-ohm 

coaxial 

cables designed for wireless transmis- 

sion systems. The cables from Comm- 

Scope combine a smooth-wall cop- 

per outer conductor and a high- 

strength closed micro-cell foam di- 

electric, The cable is triple-bonded., 

which provides electrical and me- 

chanical stability and low VSWR, and 
eliminates water migration. 
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System design tools 


EDX 

Engi- 

neering 

provides 

compre- 

hensive 

design 

tools for 

Pr@ &, 

cellular and other wireless communi- 

cation systems. They use the most ad- 

vanced propagation models to per- 

form coverage. interference and de- 

tailed link analysis studies. System 

planning maps can be plotted along 

with other descriptive data. DOS, 

Windows 95 and NT versions are 
available. 
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RF power amplifier 


Designed for use in conjunction 
with 900MHz radio modems, this 
half-duplex modem-compatible RF 
power amplifier from VoCom fea- 
tures TX/RX switching times of 25yS 
or better, as much as 25W output 
with as little as 2ZOOmW input, 
13.8Vde operation and adjustable 
output power to maximize efficiency. 
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Keychain pager 


The ELite Keychain pager from 
Global Access Pagers, a subsidiary 
of Leavitt Communications, is 30% 
smaller and 50% lighter than most 
pagers. Featuring 18-message capac- 
ity, time stamp with date and alarm, 
the pager can also display “account 
due” and can be deactivated over-the- 
air. 
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Coaxial connectors 


Huber+Suhner’s Quick-Fit Type 
N, 7/16 and 4.1/9.5 connectors for 
use on foam corrugated copper cables 
are compatible with all manufactur- 
ers’ popular cables from 1/2" to 15/8". 
Consisting of only two parts, cable 
preparation and termination requires 
no soldering and is achieved in four 
simple steps. 
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Scrambling for two-way 


Frequency inversion T oda Vy 

: the level 

of secu- 

rity re- 

quired in 

the two- 

way in- 

dustry 

simply 

boils 

down to—What can you afford to lose 

if your conversations are heard by 

others? Selectone offers clear choices 

fo your questions with time and fre- 
quency domain scrambling, 


800-227-0376 


www.selectone.com 


Circle (319) on Fast Fact Card 


Transmitter steering 
controller 


The TSAM-1 transmitter steering 
controller from CTI Products works 
with existing comparators and re- 
ceiver voting electors to steer eight 
transmitters. It includes fully program- 
mable control tone generation and 
CTI Products’ exclusive Smart-Steer 
algorithm. It is expandable to 64 
transmitters 

513-595-5900 
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Battery Analyzer 


Cadex's C7000 programmable 
battery analyzer simultaneously serv- 
ices NiCd, NimH and SLA batteries. 
More than 800 conligured adapters 
are available for batteries for portable 
radios, cellular phones, laptops and 
camcorders 
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Grounding kits 

The SureGround self-securing 
ground strap from Andrew eliminates 
the need for strap attachment tools 
and provides protection against light- 
ning strikes as high as 125kA. A 
tensioned copper clip-on grounding 
strap ensures proper contact pressure 
between the strap and the outer con- 
ductor and prevents damage from 
over-tightening. 
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Site management 


Meridian Communications has 
been pro- 
viding 
tower 
space and 
site man- 
agement at 
ils many 
strategically 
located an- 
tenna sites 
in Califor- 
nia for 40 years. Their well-equipped 
high- and low-elevation multi-user an- 
tenna site facilities stretch from the 
Mexican border to Santa Maria. 
Meridian continually acquires, devel- 
ops and enhances its facilities for all 
types of uses. Call 800-400-SITE. 
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Carrying cases 


Leathersmith offers more than 
400 models of cases (the most popu- 
lar models in stock) in a variety of ma- 
terial. including leather, nylon and 
Dura-hide. Several back-style options, 
such as Motorola-compatible and 
G.E,-compatible swivels, are available. 
Free logo imprinting is available, 

800-233-0440 
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SCADA, 
telemetry 
systems 


Economical, 

easy-to-use, 

ULTRAc wire- 

less SCADA 

and telemetry 

systems from 

Zetron fea- 

ture PC-based centrals: use of existing 

radio systems: NEMA cases with bat- 

tery backup; PLC monitor and control 

systems; PLC communication via 

MODBUS; and voice and paging 

alarms over phone or radio via 

SentriVoice and SentriDial product 
lines, 
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CTCSS/burst encoder 


The TE-64D displays CTCSS/Burst 
tones from 67,0Hz to 203.5Hz at 
0.1Hz accuracy on a four-digit LED 
display and operates on 6Vde-16Vdc. 
The unit from Communications Spe- 
cialists is ideal for mobiles, nighttime 
operation or when high visibility is 
needed. 
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Jumper 
Assemblies 


Cablewave Sys- 
tems offers premium 
low VSWR jumper 
cable assemblies. 
Flexwell ¥2" low-loss 

foam and 4%” Flexwell superflexible 
jumper assemblies are tested for a 
maximum VSWR of 1.2:1 across 
both cellular and PCS bands. These 
are stocked in most popular lengths 
and connector configurations. 
Cablewave also manufactures RF 
and microwave products including 
air-dielectric cables and radiating 
cables, high-performance connectors, 
installation accessories, microwave an- 
tennas and elliptical waveguides. 
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King Communications’ new 
Scepter line of VHF, UHF, 800OMHz 
and 900MHz base stations and re- 
peaters feature separate TX/RX mod- 
ules, 100-channel synthesized opera- 
tion, 12.5kHz and 25kHz channel 
spacing, 25W-150W RF power out- 
put, CTCSS and DCS and 100% duty 
cycle operation, The Scepter line of- 
fers flexibility for stand-alone use or 
for integration into multi-channel 
trunking operations. Models include 
desktop and cabinet-mount base sta- 
tions and repeaters, plus a POCSAG 
digital paging transmitter. All models 
can be integrated with King Sentor. 
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Pager/radio repair kit 


The new 8100-1097 SMD repair 
kit from A.P.E. South contains ma- 
terials for repairing Motorola pager 
and cellular products. including twee- 
zers, probes, wetting solutions and 
solder remover. 

305-451-4722; Fax 305-451-3374 
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Low-loss 
combiners 


Telewave intro- 
duces two 14-channel 
low-loss combiners, 
covering 350MHz 
and 760MHz. One 
of the first applica- 
tions for these high- 
power multi-channel 
units is in wireless 
local loop systems 
for rural areas and 
developing countries. 
Each unit is 19" x 
72" and includes iso- 
lators and receiver 

multicouplers, Call 800-331-3396 or 
visit hitp://wwww.telewaveinc,.com 
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Product/services showcase 


Tracking receiver 


The Duet from Berkeley Vari- 
tronics Systems is a portable, LOW 
transmiiter and companion tracking 
receiver system that is used to char- 
acterize PCS propagation with user- 
selectable chip rates from 10Mbps to 
128kbps and will verify actual BER 
performance, signal strength and time 
dispersion (multipaths), 
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Heavy-duty 
paging 
antenna 


The HD9-92040 
9dBd omnidirectional 
paging antenna from 
Hustler features a 
solid mechanical ce- 
sign and a 2" fiber- 
glass radome rated 
for 150mph winds. 
The 920MH2-940MHz 
antenna offers out- 
standing fringe area 
performance and is 
de-grounded for light- 
ning protection. 
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Wireless communications 
service monitor 


Hutton Communications is an 
authorized stocking distributor for [FR. 
the COM 120B is an advanced wire- 
less communications service monitor 
providing lightning-fast operation. 
800-442-3811; fax 972-239-5264 


Circle (335) on Fast Fact Card 


i ae ene 


~_ Hava 
Pies: 


SS 


Digital scrambler 


The SC20-500 Phoenix scrambler 
from Transerypt International uses 
DSP technology lo provide next- 
generation digitally scrambled audio. 
Ideal for security-conscious public 
safety agencies, business and industry, 
and international government agencies. 


Call 800-228-0226. 
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Superflexible cable 


With the flexibility of ¥%" super- 
flexible cable and loss comparable to 
standard 'y" corrugated copper cable, 
LMR-600 from Times Microwave 
works well for short feeder and 
jumper applications. It has a black 
UV-protected polvethylene jacket for 
weather protection. The bonded alu- 
minum outer conductor is sealed to 
the dielectric for further protection. 
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Preset dc power supply 


The model PPS-4A from Astron 
allows the user to preset the voltage 
and current without actually loading 
the unit. The supply is completely 
solid-state and suitable for bench or 
rack-mount operation. The unit deliv- 
ers OV-16V at OA-4A and can be 
adjusted continuously throughout the 
output range. 
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Licensed paging carrier 


'S, With 
luper more than 


[Diretess Warchoure 40 years of 


WA combined 
Communications Specialists experience, 
Super 
Wireless Warehouse is dedicated to 
giving its customers the best communi- 
cations products and service. Thor- 
oughly trained technicians offer full 
technical support before and after the 
sale. A huge inventory of new and used 
pagers, parts, crystals, housings, bat- 
teries and same-day shipping are avail- 
able, as well as such services as Caller 
ID, prepaid cellular and cellular refur- 
bishing. Unwanted pagers can be put 
toward a new or refurbished pager. 
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AIDLAN DUSA 


Emergency medical radio 


The new Midland Emergency Medi- 
cal Services (MEMS} radio from Mid- 
land USA, is a compact. frequency- 
synthesized programmable FM two- 
way mobile for medical emergency 
applications. Available in 30W-90W 
output power for UHF, if offers as 
many as 320 channels, programmable 
in 16 groups. Operators use a UHF 
hand-held radio with a DTMF keypad 
to select channels and talk through the 
mobile radio. 


816-241-6400, ext. 1690 
Fax 816-920-1144 
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Do you have a photo you would like to see on the cover of 


Mobile Radio Technology? 


We are inter- 
ested in photo- 
graphs of facili- 
ties, installa- 
tions or other 
graphic material 

relevant to the au- 

dience we serve. We welcome material 

from vendors, consultants, dealers, tech- 

nicians, service-providers, end-users 
and others. 

If you have a 35mm slide, transparency 


Log periodic 
antenna 


Log periodic an- 
tennas from Cel- 
wave are designed 
to provide dramatic 
reductions in co- 
channel interference 
for ESMR, cellular 
and PCS operators. ; 
The Maximizer antennas offer 45dB 
front-to-back ratio. Additional features 
include upper lobe suppression, which 
reduces interference during mechani- 
cal downtilting. and heavy null fill for 
effective close-in coverage. CELlite 
technolgoy eliminates rivets. cables 
and soldered joints. Call 800- 
CELWAVE for more information. 
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e Flexible and Semi-Rigid Assemblies 
¢ Delay Lines and Phase Matching 
* Custom Engineered Solutions 


© Unsurpassed Performance 


ProActive headsets 


ProAc- 
tive head- 
sets from 
Noise 
Cancella- 
tion Tech- 
nologies 
use active 
noise can- 
cellation to 

electonically neutralize low-frequency 
sounds—motors, compressors, fans— 
that interfere with the understanding 
of speech. Better understanding 
means reduced risk of accidents due 
to garbled, misunderstood instructions 
and warnings. For more information, 


call 800-278-3526, 


Whether you need exacting 
semi-rigid bends, phase 
matching to +/- 2° at 2 GHz 
or delays to +/- 20 pico- 
seconds, we can support your 
Circle (340) on Fast Fact Card 
needs. Our Sucoflex™ cable 
_ assemblies provide low loss 
performance for system 


testing. We meet low 


and high volume require- 


or other piece of art that you think would be 
worth consideration for our cover, please let 
us know. We would love to hear from you! 


ments in our ISO 9001 


certified facilities. 
Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 


4H) HUBER-SUHNER 


One Allen Martin Drive, Essex, VT 
TEL: 802-878-0555 FAN: 802-878-9880 


110-1140 Morrison Dr., Ottawa, Canada 
TEL: 613-596-B646 FAX; 613-596-3001 


Offices Worldwide 


Please contact us before you 
send your material. 
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We’ve Got Your 
Power Mains 


Protected! 


» Fast <25ns — Full Leads 

> Breakered Internally 

» Local and Remote Status 

> independent of User Loads 

Surges Shunted to 
Entrance Ground 

Pm *NRTL 1449 Approved 

> 10-Year Warranty 


2500 models of coax, 
power and twisted pair 
protectors ... plus 
lightning/EMP and 
grounding solutions 


KPolyPhasery 


Phaser 


(800) 325-7170 © (702) 782-2511 
FAX: (702) 782-4476 
2225 Park Place ¢ P.O. Box 9000 
Minden, NV 89423-9000 
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Uniden forms company to improve customer service, position for future 


Uniden, Fort Worth, TX, has restruc- 
tured its Land Mobile Radio Division, 
forming an independent global company. 
Private Radio Communications (PRC) 
group, which will specialize in research 
and development. manufacturing and sales 
of private mobile radio (PMR) and spe- 
cialized mobile radio (SMR) products. 
Uniden formed the company to improve 
customer service through a more central- 
ized organization and to demonstrate its 
long-term commitment to the land mobile 
radio industry. 

Plans include doubling the number of 
engineers devoted to the development of 
PMR and SMR products by the end of 


Manon Engineering appointed 
TX RX manufacturer representative 
TX RX Systems, Angola, NY, has ap- 
pointed Manon Engineering, Kirkland, 
WA, as its Northwest manufacturer repre- 
sentative for its line of products, including 
multicoupler systems, signal booster sys- 
tems, filters, duplexers, RF system prod- 
ucts and associated hardware. Manon’s 
territory includes Alaska, Hawaii, Oregon, 
Washington, western Idaho and Montana. 


PRC’s fiscal year. The company will also 
expand its sales force in Fort Worth, Sao 
Paulo, Brazil. and Beijing, as well as es- 
tablish new offices in Hong Kong, 
Singapore, Africa and Europe. 

In addition to larger sales and engineer- 
ing forces, PRC’s structure will include 
several new groups: An after-market sup- 
port group will have specialists on staff 
for technical expertise, installations and 
systems engineering and training support; 
the operations group will focus on procure- 
ment, order fulfillment and inventory man- 
agement; and a marketing group will de- 
velop new strategies, including digital 
migration and licensing. 


M/A-Com signs distribution 
agreement with Newark Electronics 
In a Strategy to strengthen its distribu- 
tion channel, M/A-Com, Lowell, MA, has 
signed an agreement with Newark Elec- 
tronics, Chicago, a catalog distribu- 
tor. M/A-Com will provide wireless prod- 
ucts to Newark’s distribution centers 
throughout the world. M/A-Com’s wire- 
less products add breadth to Newark’s book 
and make it valuable to a new market, 


The Alpha series MCR remotes allows you to remote contro! Motorola's 
Maxtrac, RadiusGM300, Kenwood TK630, TK730, TK830 and 
Midland’s Syn-Tech XTR radios over any two wire voice grade circuit. 


The Alpha series remotes provide an LCD readout for channel number, 
up to 99, and a ten character channel name, channel up and down 
controls, speaker volume control and intercom capability between 
parallel remotes and the radio. Each remote also provides controls and 
LED indicators for PTT, monitor, scan and privacy functions. 


Features 


eSimple installation - No soldering, cutting or crimping 


eProvides remote channel indication 
®Programmabie ten character name per channel. 
#Programming done via front pane! 

eNo special cables or PC required. 


1186 Commerce Drive+ Richardson, TX 75801 


(972) 437-5320+(800) 869-9128+Fax (972) 437-5360 
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New Jersey utility company rolls out Racotek mobile data system 


Public Service Electric & Gas, a New 
Jersey utility company, is in the final 
stages of rolling out a mobile data sys- 
tem from Racotek, Minneapolis, to com- 
municate with more than 700 field serv- 
ice workers in its residential, commer- 
cial and industrial appliance service 
business. Units for more than 500 work- 
ers are fully operational, making PSE&G 
the largest user of cellular digital packet 
data (CDPD) wireless network technol- 


ogy in the United States. 

The mobile data system is expected to 
allow PSE&G to complete two more serv- 
ice calls per technician per day, to improve 
customer times and to arm service techni- 
cians with up-to-date customer informa- 
tion. In addition, paperwork and double- 
entry of data have been virtually elimi- 
nated. Racotek provided enabling commu- 
nications technologies and related consult- 
ing services. 


Ritron, Trident agree to co-develop trunking products and systems 


Ritron, Carmel, IN. and Trident Micro 
Systems, Huntington Beach, CA, have 
agreed to co-develop and jointly market 
trunking products and systems for domes- 
tic and international distribution. 

The alliance will integrate Trident’s 
PassPort npNTS advanced trunking proto- 


Simmonds buys Circuit World 
in exchange for common stock 

Simmonds Capital Limited (SCL), Wil- 
lowdale, Ontario, Canada, is selling its SCL 
Electronics subsidiary to Circuit World 
(CW) in exchange for CW stock. SCL then 
will own 60% of CW stock, gaining control 
of CW and retaining control of SCL Elec- 
tronics. CW is a Canadian manufacturer of 
multilayer printed circuits for telecommu- 
nications and information processing. 

SCL controls Intek Diversified, Los An- 
geles, which owns Midland USA, a Kansas 
City, MO-based manufacturer of land mo- 
bile radio equipment. A sale of Intek to 
Securicor Group, Surry, UK, is pending. 


Allen Group, NextWave form 
strategic vendor agreement 

The Allen Group, Beachwood, OH, and 
NextWave Telecom, San Diego, have 
entered into a long-term strategic vendor 
relationship under which NextWave and 
its subsidiaries and affiliates will pur- 
chase $50 million in wireless PCS prod- 
ucts and services from Allen and its sub- 
sidiaries during the next five years. 

The range of products and services in- 
clude software and engineering services 
to be used in designing the RF network 
and its microwave elements, base station 
antennas and repeaters and boosters that 
will be used to expand cell site coverage 
and provide RF coverage in certain hard- 
to-reach areas. 

The Allen Group has agreed to make an 
equity investment of $5 million in 
NextWave and will extend as much as $50 
million in secured financing for products 
purchased from Allen. 


col and LTR expertise with Ritron’s fam- 
ily of RF communications products. These 
new products are projected for an April 
introduction and will be available as com- 
pletely integrated systems for first-time 
construction or as components for existing 
systems. 


Communications Electronic 
Specialties changes name 
Communications Electronic Specialties 
(CES), Winter Park, FL, has changed its 
name to CES Wireless Technologies. Ac- 
cording to a company spokesperson, “the 
hew name better reflects the products and 
systems designed and manufactured by the 
company, which was founded in 1974.” 
CES Wireless Technologies just re- 
leased a series of mobile data, truck- 
tracking, GPS, status and computer- 
dispatch software systems to complement 
the existing range of microphones, tele- 
phone interconnects, trunking controllers, 
ANI and fleet management products. 


Racotek completes deployment 
for Unisys mobile data system 

Racotek, Minneapolis, is completing 
work for the deployment of a mobile data 
system for Unisys to communicate with 
more than 2,000 workers in its field serv- 
ice operations in the United States. Data 
units for more than half of the company's 
US, field service workers are operational, 
and additional workers worldwide will be 
added in 1997. 

RAM solicited Racotek in December 
1995 to substitute for a subcontractor that 
unexpectedly ceased operations. Racotek 
assumed the contract obligations and com- 
pleted required changes and testing to en- 
able the desired worldwide mobile data 
system. The system will evolve in several 
directions, including enabling new por- 
table platforms such as Windows 95. 
Racotek will also support communications 
enabling software technologies directly for 
Unisys. 


Sharpen your 
company’s 
competitive edge... 


adio Equipment, 
Re 


ditioned 


TelePath 
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egulating technology 


Industrial strength weenies 


By Robert H. Schwaninger Jr. 


For decades, the federal government 
has extolled the virtue of our nation’s in- 
dustrial might. Political advertising (woo- 
ing the labor vote) shows video clips of 
steel-plant blast furnaces spraying sparks, 
fields of perpetually pumping oil rigs, 
phalanxes of combines reaping a golden 
harvest, and manufactured products surg- 
ing from factories and assembly plants to 
be carried by truck, plane, ship and pipe- 
line to a waiting world while the Stars 
and Stripes wave over a Port McHenry 
background. 

These are the industries that provide 
jobs, wealth, hard assets and the ability to 
defend our nation. Together, they give us 
the quality of life that we all enjoy and 
form the foundation of our national 
wealth. Our industrial might is what we 
protect in trade agreements and treaties, 
because without our industrial capacity, 
we become hostages to foreign produc- 
tion and innovation. 

The combined wealth of the industrial 
giants, including the Big Three 
automakers, the oil companies, the steel 
companies and agribusiness, is en- 
trenched, formidable and vast. So, with 
all of the benefits and might of these in- 
dustrial behemoths, why are they rolling 
over and playing dead like a pack of 
overly domesticated dachshunds when it 
comes to defending private radio? 

At the fall meeting in Washington, DC, 
of the Industrial Telecommunications 
Association (ITA), speaker Michelle 
Farquhar, chief of the FCC’s Wireless 
Telecommunications Bureau told a lun- 
cheon audience that the future of indus- 
trial radio will consist of two options: 
private radio users can purchase service 
from commercial providers—or use unli- 
censed spectrum. Chief Farquhar was re- 
flecting the newest political agenda of 
this commission, to eviscerate private ra- 
dio in favor of commercial providers. 

Although the FCC's position is gener- 
ally repugnant to industrial radio users 
that depend on the perpetuation of private 
radio, the attendees at the ITA confer- 
ence did not voice coordinated resistance 
to Ms. Farquhar’s agenda. In other words, 
Farguhar got away with her test of the 
industrial waters without being publicly 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


stoned for the agency's heresy. 

The FCC's plan is to squeeze the spec- 
trum capacity of private radio, through 
various agency-coordinated methods in- 
cluding frequency allocations, refarming 
and auctions. Will the FCC kill off pri- 
vate radio? Probably not. Some level of 
private radio will likely continue, but the 
ubility of private radio licensees to enjoy 
the fruits of changing and improving tech- 
nology will be curtailed. Many of these 
newer technologies require wider band- 
width, not the narrow bandwidth that will 
be the norm following refarming. 

The FCC’s plan is not surprising. Com- 
mercial providers bid at auction, Private 
radio users traditionally have not bid be- 
cause of the geographic-specific nature of 
private radio uses (manufacturing plants 
do not stretch across an entire economic 
area). Given the FCC's often-repeated 
objective to raise federal revenues 
through auctions of the radio spectrum 
whenever and however such auctions 
might be held, it is clear why the FCC is 
turning its back on industrial users. 

What is surprising. however, is the 
muted reaction from affected industrial 
radio users, Where is the courage of con- 
viction that we might have expected? Is it 
that industrial users just haven't “run the 


numbers?” If not, | humbly provide some 
here for anyone’s bean counter who hasn't 
been keeping up with the eroding rights 
of industria] users. 

Imagine a manufacturing plant that em- 
ploys 500 line workers, supervised by and 
through the use of private radio transceiv- 
ers, We can assume that at least one- 
fourth of the persons will be equipped 
with two-way radio devices. That's 125 
radios working every day. all day. If we 
then assume that each radio will be oper- 
ated for only one-fourth of the time that 
its user Is on the clock, each radio- 
equipped person will employ two hours 
(120 minutes) of air time per day, For the 
entire plant, that’s 15,000 minutes per 
day, or 75,000 minutes per week (assum- 
ing only ene shift). 

A check of the rates offered by com- 
mercial providers demonstrates that most 
wireless carriers charge around $0.25 per 
minute for air ime. Often, there is a dis- 
count for the first minutes used, For ex- 
ample, 200 minutes of air time per month, 
per radio, is free. with additional air time 
at the twenty-five cents per minute rate. 
If we apply this formula to our hypo- 
thetical factory. the industrial user will 
pay, following the initial use discount, 
$75,000 per month or $900,000 per year 
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for commercial service, Assuming lower 
prices through increased competition, the 
price tag is probably closer to $400,000. 

So, the guy who owns the plant has 
increased costs of $400,000 per year, with 
no corresponding increase in efficiency, 
output or profit. Instead. the money is 
loaded onto the fixed cost side of the led- 
ger and must be made up in pricing of the 
plant’s produced goods, which will affect 
what consumers pay and, perhaps, the size 
of the plant’s work force. 

As if that weren't bad enough. the com- 
mercial system is usually not designed to 
accommodate the specialized needs of the 
industrial users, including the assurance 
that the transceivers are rated for indus- 
trial use, Instead, the industrial user is 
offered the “vanilla” radios which the 
commercial provider has determined will 
be used in association with its system. 
Therefore, the industrial user may actu- 
ally lose efficiencies while being forced 
to pay more for telecommunications 
capacity. 

Although some industrial commenters 
have pointed out these economic facts to 
the FCC in some recent proceeding, there 
is yet to be found a coordinated, financed 
effort by industrial users to dissuade the 
FCC from its “auction at all costs” path, 
with commercial radio being viewed as 
the panacea for all telecommunication 
needs. The collective courage of the in- 
dustrial community simply has not been 
found, Instead. the industrial giants are 
acting like political pygmies. 

Perhaps the industrial users can take 
heart ina pledge made by Vice President 
Al Gore, who said at a Knoxville, TN, 
fund-raiser in October that the adminis- 
tration will not auction spectrum that is 
occupied by incumbent licensees. That 
pledge. if made good, should protect 
many existing industrial licensee’s use of 
the spectrum. It will not, however, pro- 
vide future growth and access to newer 
technologies. 

I'm just one loudmouthed lawyer in 
Washington, DC—the town that atlorneys 
know is having personal jurisdiction over 
the devil. I don’t own a manufacturing 
plant. run a transportation business or 
raise thousands of acres of shining wheat. 
However, even a simple citizen like me 
can see that the demise of private radio 
will cost industrial users a huge chunk of 
money that will not ratse our nation’s 
industrial competitiveness a whit. My 
naive advice to the industrial users, who 
will be the first victims of the FCC's bias 
toward commercial operators, is fight 
back. At least you won't keep looking like 
a bunch of doe-eyed wimps that haven't 
the courage to complain. Fim, 


ireless Warehouse 


Communicatio 
Specializing in: 


ns Specialists 


» Buying Unwanted Paging Equipment 
» Sale of New & Reconditioned 


Paging Equipment 


* New & Used Parts, Crystals, Housings, Etc. 
* One-on-One Technical Training School 


1-800-837-3237 


1-810-559-3237 
Southfield, Michigan 
Over 30 years’ Experience —The Largest of its kind! 


MPAOTOROLA 
Authorized Paging Systems Dealer 
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HIGH Q FILTERS 


N 


* Low loss 

¢ Broad frequency range 
30-950 MHz 

e Single, double & triple cavities 
for spot or wider band 
attenuation 

e Excellent power 
handling & 
temperature stability 

® Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 


MizC 


MICROWAVE FILTER COMPANY 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 

800-448-1666 » 315-437-3953 

FAX: 315-463-1467 


OTCH AND BANDPASS 
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Key chain pager offers over-the-air churn-control features 


Readers’ choice 


Global Access Pagers’ ELite Keychain 


numeric pager has a removable key chain Of all the new products and services 
and holster. Features include three-button in the May 1996 issue, the one re- 
operation, 18-message capacity and time printed here generated the most 
stamp. Remote disable and OTA customer reader requests for additional infor-. 
account notices are included to reduce mation. If you missed it the first time, 
churn. Global Access markets the pagers here is your opportunity to acquire 


to dealers on an exclusive territory basis. more information on it. Just circle the 
Circle (401) on Fast Fact Card corresponding Fast Fact Card num- 
ber on the card found in the back of 

this issue and mail the card to us. 


Unit adapts FM transmitter 
for packet-form GPS data 


It will stifle the mikers. 


Si] Cyresss 


. The MIM module from Clement 
Engineering is a miniature APRS- 
compatible packet-radio telemetry 
unit. When attached to a suitable FM 
transmitter, the unit can send APRS 
GPS position reports, analog and 
binary telemetry in packet form, . 
beacon text messages and a CW 
Morse ID. The unit accepts GPS 
data for position reporting and can 
Circle (59) on Fast Fact Card telemeter five A/D inputs as well as 
eight bits of parallel digital data. 

Circle (500) on Fast Fact Card 


The ULTIMATE Dispatch system includes internal 
PROTECTION diagnostics, advanced logic devices 
ROSOPT but NOBODY: sas The Ultra-Com NT from 


Digital ANI 

iker ID will end the stuck mikes 
and stop the horseplay on your : 
radios. ID-33 includes time-out [ esc CONTROL SIGNAL 
timer and emergency. Fleet prices 1985 S. Depew, #7, Denver, CO 80227 
$69 to $121. 800-521-2203. (303) 989-8000 


beats the quality : tae ‘ m Modular 
and workmanship of LEATHERSMITH'’s cases Rich, full-gralned Communications Systems is a Microsoft 
for two-way radio equipment. Windows NT-based communications dis- 

P leather cases for patch system. Software allows users to 
Fass atuarenss sec decath aay nate : Pes the latest models control screen appearance and system 
sylvania craftsmen. Y ¥ In stock now! functions, A diagnostic program performs 


hardware and software tests and recom- 
LEATHERSMITH's cases feature durable, rust- 


LOGO IMPRINTS mends corrective action. The console uses 
proof nickle-piated snaps and fasteners. Quick ia IN CHOICE OF complex programmable logic devices 
disconnect swivels are optional on all models In : COLORS (CPLD) technology adic oz he b 
polished steel and sturdy molded nyion. I, al! hobs LOCIOIORY TR TECH Ee AE TILES 

of discrete integrated circuits and to pro- 
vide greater hardware flexibility. The op- 
erator position includes an Intel Pentium 
digital audio module package. A touch- 
screen is available as an option. 
417 Frystown Rd. Circle (402) on Fast Fact Card 
Myerstown, PA 17067 


Your cholce of covers Is Included in our low,low 
prices. 


CPU with 16MB of RAM. a 680MB hard 
drive, a high-resolution monitor and a 


“Delivered on time ALL the time!’’ 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 
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Emulator tests multipath fading for TDMA standard 


Noise Com has enhanced 
its MP2S500 multipath fading 
emulator to meet the require- 
ments of TDMA specifica- 
tions (TIA/EIA-627). The 
instrument has TDMA- 
specific test parameters 
stored in its memory, Having 
a frequency range of 800MHz 
to 2.5GHz, and RF bandwidth 
of 6.0MHz, the MP2500 also 
tests GSM, DCS 1800, CDMA and PDC digital cellular and 
PCS standards. The unit emulates wireless communication 
channels with as many as 12 different reflected signal paths. 
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Unidirectional amplifier extends paging coverage 


The SelectAmp 1618 series unidirec- 
tional amplifier from Andrew gives pag- 
ing service providers the ability to extend 
coverage into areas previously shielded 
from RF penetration. The amplifier is 
channelized for high selectivity, which 
enables it to reject any other paging serv- 
ices in the area. The amplifier provides 
selective channel amplification of fre- 
quencies in the 929MHz—932MHz pag- 
ing band. The unit will also pass as many as four selected 
frequencies determined by the operator. Features include in- 
dividual gain adjustment for each channel for continuous 
control through the 60dB-100dB range, a factory-installed 
RS-232C interface and software for customized installation 
and programming. 
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Wide-range receiver includes 1,000 memory channels 


The IC-R8500 
all-mode, 
wideband re- 
ceiver from 
Icom America 
continuously 
covers a range 
from 100kHz 
to 2,000MHz, 
with 10Hz re- 
solution. Cov- 
erage allows 
signal recep- 
tion in SSB, CW, AM, AF and WFM modes. IF-shift and 
audio peak filter (APF) functions are built-in. A noise blanker, 
an RF attenuator and selectable AGC functions clarify the 
desired signals. The unit has 1,000 memory channels to store 
frequency, mode, tuning steps and RF ATT information. The 
channels are divided into 20 banks of 40, with 100 channels for 
auto-memory write scan and another 100 channels for skip 
scan. Scanning speed is adjustable to as many as 40 channels 
per second, in both memory and programmed scans, with 
adjustable delay. A RS-232C serial port allows direct com- 
puter control and monitoring receiver functions and levels. 
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‘ two-way radio voice 


ide intermedi- 
‘evel security for <a 


communication systems 
and is a perfect, cost 
effective solution to entry level 
voice scrambling asa defense 
against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 
radios with near transparency to the user. 

NORFAX DOC. # 5755 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 916-477-8403 or for 
product catalog call 1-800-874-8663 


Pvc RACOMN 


DATA SIGNALLING PRODUCTS 


WY Loma Rica Or., Grass Valley, CA 95945 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


fe Doppler Systems Inc. 


PO Box 2780 Carefree. AZ 85377 


Tel: (602) 488-9755 Fax: (602) 488-1295 


European Rep. Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 
http://www.dopsys.com 
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New products 


Right angle 7/16 DIN connector reduces PIM 


ae Times Microwave 
Systems has added 
the TC-600-716M- 
RA 7/16DIN right- 
angle crimp plug to 
its line of connectors 
for LMR-600 cable. 
The center conductor 
is captivated to assure 
proper pin depth. The 
design includes integral O-ring weather sealing. All portions 
of the connector in the RF path are silver-plated to minimize 
passive intermodulation. The matching section of the connec- 
tor exceeds 1.25:1 VSWR to a level of 2GHz. 
Circle (406) on Fast Fact Card 


Digital paging test option handles multiple formats 


IFR Systems has added the ACSIO Paging Encoder to the 
options for its communications service monitors. The encoder 
generates analog and digital selective signaling protocols in- 
cluding Flex, NEC D3, POCSAG and Golay. Microprocessor- 
controlled, the unit features intuitive access of signaling 
formats, internal memory for the storage and retrieval of cus- 
tom setups, and simple keypad control of frequency, timing 
and general-purpose setup parameters. The paging encoder can 
be directly controlled through selected IFR Systems test sets. 
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Squelch your Voting System problems 
with a CTI Products Comparator Display 


Voting 
Comparators 


comparator 
OrsPLAY 


Local, Leased, or 
Dial-Up Line 


Remote Comparator Interface 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

® Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

® Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 

® Conventional and Trunking systems 

® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson / G.E. Analog Voters 


Lr Prrodaicss Ih. === 


1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 
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Modular base station-repeaters offer flexibility 


The High Sierra 
line of base station- 
repeaters from Tait 
Electronics are high- 
performance modu- 
lar systems offering 
operational flexibil- 
ity and easy mainte- 
nance. Tait T800 
series modules can 
be configured as 
fixed or portable 
base stations, in-band or cross-band repeaters, or trunked 
repeaters, all with a wide choice of output power. Modules 
can be mounted in freestanding cabinets, in 19" racks or on 
Slimline panel units. Weatherproof battery-powered por- 
table units are also available. The units can be configured 
for as many as eight channels (VHF, UHF or 800MHz) 
externally selectable, local or remote. The modules are PC- 
programmable for as many as 128 frequencies. 
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UHF trunking controllers protect against interference 


The Raider and 
Marauder LTR 
trunking control- 
lers from Trident 
Micro Systems 
aid entry to UHF 
LTR trunking with 
built-in CTCSS and DCS, and an exclusive repeater disable 
device that provides interference protection for co-channel 
users. The Raider is a full-featured dispatch trunking control- 
ler. The Marauder incorporates a high-performance telephone 
interconnect with two- or four-wire compatibility, audio 
companding, dial-click decode and encode, and ID-code- 
specific access levels, 
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Paging system tester verifies timely page reception 


Zetron’s model 1515 VeriPage tests 
an entire paging system from end to end 
and provides prompt verification of any 
malfunction. A vibrating pager, of any 
make, is connected to a VeriPage located 
inside the coverage area. VeriPage dials 
a paging terminal at user-defined inter- 
vals to activate the pager to which it is 
connected. The unit detects when the 
pager receives the signal and resets its 
interval timer until the next page. If the 
page is not received within a time limit, 
VeriPage automatically dials as many as 
10 programmed telephone numbers to deliver voice, numeric 
or alphanumeric messages advising maintenance personnel. 
Operators can use the same land-line connection to acknowl- 
edge alarms and to prevent further notices. DTMF entries can 
also be sent to open or to close the unit’s integrated control 
relays. Each tester can monitor four paging systems and their 
associated pagers. 
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VHF vehicular repeater extends handheld range 


The SVR-200V 
VHF vehicular re- 
peater provides ex- 
tended range to 
VHF handhelds by 
crossband or in- 
band repeat opera- 
tion with = an 
existing mobile. 
The repeater from 
Pyramid Com- 
munications uses 
the 1SOMHz-174MHz range. The unit is Motorola PAC/RT- 
compatible and includes features for “first man out,” prionty 
sampling, multi-vehicle operation and optional remote mobile 
channel steering via DTMF signaling from the handheld. The 
repeater is PC-programmable for all operating parameters. 
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Antennas fight interference with high front-to-back ratio 


Celwave has designed 
the Maximizer log-periodic 
antennas to reduce co- 
channel interference expe- 
rienced by operators of 
cellular, PCS and ESMR 
systems. The antenna of- 
fers a front-to-back ratio of 
45dB and includes upper 
lobe suppression to reduce 
interference even during 
mechanical] downtilting. 
Heavy null fill provides 
effective close-in coverage. 
The antennas are con- 
structed with the comp- 
any’s CELite technology to 
eliminate rivets, cables and 
soldered joints. 
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Digital logic boards enable trunking for mobiles 


SmarTrunk 
Systems has re- 
leased trunking 
logic boards for 
both Motorola and 
Kenwood mobile 
radios. The ST- 
868M50 board en- 
ables trunking for 
the Motorola Ra- 
dius SM50/120. 
The ST-865KW2 
board enables trunking for the Kenwood TK-760/768/860/868 
mobiles. Both boards support radio kill for nonpaying users, 
programmable call-limit timers on a per-user basis and the 
storage of complete call record accounting information. Other 
features include store-and-send dialing, automatic 10-number 
memory speed dial and last-number redial. 
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Numeric pager incorporates FM radio tuner 


The Beepman from Pagerola is a nu- 
€ meric pager combined with an FM radio, 


The unit comes complete with head- 
phones and digital FM tuner. Paging fea- 
> tures include 16-message memory, 
front-view display, 10 selectable melo- 
dies/beep alerts, vibration alert, clock, 
alarm clock, time stamp, eight on-screen 
icons and power timer. The pager recog- 
nizes four ID codes for receipt of messages and includes 
memory backup and message protection. The front-view, back- 
lit display can display 21 characters for each message. 
Circle (414) on Fast Fact Card 


Mobile combines data modem, digital voice 


M/A-COM Wireless Systems’ dual-band mobile radio 
combines an advanced data radio modem and a mobile radio 
in a compact package. The unit supports CDPD in the AMPS 
cellular band and M/A-COM’s 10.2kbps Private Network Pro- 
tocol as well as 6.0kbps AMBE digital voice in the 800MHz 
SMR band. The radio is compatible with off-the-shelf TCP/IP 
protocol stacks. The digital signal processing architecture al- 
lows a single radio to be programmed to handle a variety of 
channel bandwidths, modulation techniques and data proto- 
cols. An internal GPS receiver is available as a factory option, 
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All you Need...¥ 
Under One Roof 


Le 


. 
. 
. 
2 
« 
= 
4 
& 


EMAIL: epcom@whc.net-——- _—- 
1630 Paisano Dr. —. 
Tel (915) 533-5119 Fax (915) 542-4701 
El Paso, TX. 79901 
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New products 


Shared repeater tone panel offers 
on-line programming innovations 


Connect Systems (CSI) has added the 
model TP-163 to its line of shared re- 
peater tone panels. Available in either a 
single or dual 19" rack-mount configura- 
tion, the panel’s innovations include on- 
line or off-line programming using the 
TP163MGR application program. Fea- 
tures include cross-busy input for LTR 
overlay and separate DCS and CTCSS 
level controls. The unit can support 163 
users with 51 CTCSS tones and 112 DCS 
codes, prepaid air time for as many as 
163 blocks, and it can track time and hits 
per user. Other features include CTCSS 
reverse burst and DCS turn-off code for 
squelch tail elimination, over-the-air 
DTMF programming and low standby cur- 
rent. Front- and rear-panel RS-232 ports 
allow use of a modem and a PC or laptop 
to perform local or remote programming. 
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NEW EXPANDED COVERAGE 
AVCOM's PSA-65B 


Portable Spectrum Analyzer 
1-1250 In ep 


[eS en 


‘ave Spec- 
trum Analyzer, model PSA-65B, has an ex- 
panded frequency range from less than 1 MHz 
to 1250 MHz, for the amazing price of $ 2930. 

AVCOM's new PSA-65B is a low cost gen- 
eral purpose spectrum analyzer that's loaded 
with features and options. The PSA-65B cov- 
ers frequencies thru 1250 MHz in one sweep 
with a sensitivity greater than-95 dBm at narrow 
spans. ThePSA-65B is ideally suited for 2-way 
radio, cellular, cable, satellite, LAN, surveil- 
lance, educational, production and R&D work. 
Options include new 1250 MHz frequency ex- 
tenders, BNG-1000A tracking (noise) genera- 
tor, audio demod for monitoring, log periodic 

For more information, write, FAX, or phone. 
AVC O 500 SOUTHLAKE BLVD 

Phone 604-794-2500 
FAX: 804-794-6284 
Receive brochures ON-LINE via AVCOM's 
new AVFAX. Call from your fax and be 
Circle (45) on Fast Fact Card 
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antennas, carrying case (AVSAC), and more. 
RICHMOND, VA 
Bringing High Technology Down to Earth 
ready to receive. 804-379-0500 


January 1997 


Corrugated and braided cables resist moisture with clean-stripping bond 


Amphenol has added a line of S00 
corrugated cables, braided cables and 
connectors to its line of connection prod- 
ucts. The TXL corrugated copper and 
TWB braided cables are designed to offer 
greater strength, resistance to water mi- 
gration and easier connection installation 
for wireless applications, via a pre-coat 
process used to bond the clean-stripping 
center conductor to the foam dielectric. 
The dielectric is made of a high- 
compression strength, closed-cell foam. 
The polyethylene jacket is UV-stabilized 


Digital solder-removal station 
continuously shows temperature 


The EX-755 solder and SMT removal 
station from Automated Production 
Equipment is a digital contro] for 
critical-temperature soldering on all sur- 
face-mount and thru-hole components. 
Temperature is continuously displayed on 
an LED readout. The system is designed 
to avoid thermal shock, unwanted heating 
and crystallization of adjacent solder 
joints. 
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and abrasion resistant. The corrugated 
TXL cables are available in superflexible 
fs", 4s" and 1/2" as well as standard '/2" 
and */s" sizes. Sizes for TWB cables range 
from RG58 to '/2" equivalents. 
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High-speed UHF transmitters 
offer range of power for paging 


Glenayre has added three high-speed 
UHF paging transmitters to its GL-T8000 
series transmitter line, The transmitters 
offer a power range of 20W-SOOW and 
support all exsiting protocols including 
high-speed, four-level modulation. 
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istribution 


Lindren RF Enclosures, Glendale 
Heights, IL, selects Olson Technical 
Sales, Issaquah, WA, as northwest re- 
gional sales representative for EMI/RFI 
shielding systems sold in Northern Cali- 
fornia, Oregon, Washington and British 
Columbia. 

For more information, call 206-883-7792 


COMMUNICATIONS RECORDING SYSTEM 


4 FIRE DEPTS. 2% POLICE ¥ EMERGENCY MEDICAL 


2 TO 20 RECORDING CHANNELS 
FEATURES: 


+ AUTOMATIC START-STOP CONTROL 
CONVENIENT CASSETTE TAPE 
“INSTANT PLAYBACK 

‘SIMPLE LEGAL INSTALLATION 
“DIGITAL TIME REFERENCE 


ALC ICH 
DESA TOP SY 


FOR INFORMATION CALL OF WRITE 


3087 Alhambra Dr., Cameron Park, Ca. 95682 
(916) 677-3240 
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Now you can leave the stacks of expensive, complex equipment back 

} at the lab and get the job done at a fraction of the time and cost. 

Be Goel Now MKC A iesu Wiltron’s Site Master has all the capability you need to com- 
mission an antenna system right at your fingertips, including: -Precision VSWR and 
Return Loss measurements °Accurate fault location «Immunity to live site interference 
°Frequency range that covers all PCS/PCN and cellular bands. 

Site Master incorporates advanced measurement and analysis performance that 


other tools can’t touch. Its exceptional noise immunity means accurate measurements at 


live sites. Once you’ve made the measurements, powerful software helps you quickly 


track down faults, monitor RF performance over time, and view data 


in Smith chart format. 
If you want to commission your sites for a fraction of the cost, size and weight of 


more complex systems, call us today for more information or a hands-on demonstra- 


tion of the most easy-to-use, portable cable and antenna tester available. 


Ani 
With Site Master, you'll no longer have to haul , . an: : ni fl (su 
your TOR, spectrum analyzer/tracking generator 7 “ SS; = 

or network analyzer to a site. ” 3 Wi itron 


All those who want a better way 
to commission sites, raise your hand. 


United States: (800) 230-2972, Canada: (613) 828-4090, Europe: 44 (1582) 418853, Japan: (03) 3446-1111, Asia-Pacific: 81 (3) 3440-2770, South America: 55-21-286-9141, Singapore: 65-2265206 
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iterature 


IMTA’s digest predicts trunked radio growth and opportunities 

The 900-page Global Digest for Commercial Trunked Radio Systems, published by 
the International Mobile Telecommunications Association (IMTA), provides com- 
prehensive information regarding the growth of the trunked radio industry worldwide. 
The result of a year’s worth of research, information in the digest was obtained from 


numerous regulatory agencies and commercial trunked radio operators in a variety of 


countries. The digest includes comprehensive regulatory and market analyses of 45 
countries where the commercial trunked radio industry is active. Free information 
updates to the digest are available for one year. 
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Sourcebook offers information on the satellite industry 

The Satellite Communication Applications Handbook, from Artech House, offers 
comprehensive information on the exploding industry of satellite communication and 
pinpoints elements that make satellite applications successful. The handbook shows how 
to create and effectively apply satellite services in a highly competitive market. Without 
the use of confusing jargon or heavy mathematics, the handbook expands upon critical 
technologies such as digital compression of video and voice, on-board satellite process- 
ing, VSAT hub architecture and radio positioning, 
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Brochure features network analyzers 

Anritsu Wiltron’s color brochure on its 50000A-series network analyzers discusses 
such product features as convertible SWR autotesters, relative group delay software 
(54100A option 8), materials measurements systems, precision return loss (standard on 
54100A), compatible synthesizer models and S6100A scalar network analyzer. The 
50000A-series analyzers also include ISO-9000 compliance, source harmonic effects, 
directivity and connector match improvement. The 54100A’s relative group software 
simplifies testing for filters, receivers and frequency. 
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Technolo 
bvent te a 


Year 


For more 
information 
call ENTELEC at: 
917.235. 0095 


THE POWER To 
CON NSE oT 
COMMUNICATE 


January 1997 


THE POWER TO CONNECT & COMMUNICATE 


Telecommunications, Information 


The world's leading 


Energy Companies 


are gathering for the premier 
telecommunications/information technology 


ENTELEC '97 


69th Annual Conference and Exposition 
New Orleans, Louisiana, March 23 - 26, 1997. 


Guide explains propagation effects 

Artech House’s Introduction to Radio 
Propagation for Fixed and Mobile Com- 
munications explains the propagation ef- 
fects mobile communications engineers 
may encounter when working in fixed- 
link and mobile radio systems. The book 
expains how and why propagation occurs, 
as well as techniques for minimizing 
transmisison degradation and optimizing 
signal performance. The radio refractive 
index (RRI), basic system planning tech- 
niques, pros and cons of path loss predic- 
tions and potential problems of in-build- 
ing transmission are key topics of the 
book. 
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Sourcebook discusses 
telecommunications projects 

The New Telecommunications Enyiron- 
men: Opportunities for Electric Coopera- 
tives from The National Rural Electric 
Cooperative Association (NRECA) dis- 
cusses telecommunications projects for 
electric cooperatives, including SCADA, 
feeder automation, automatic meter read- 
ing, video programming, telephony, cellu- 
lar and the Internet. 
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event of 1997. 


Applied Technology 
Network Technology 
RF Transmission 


For over 15 years, land mobile radio 
professionals have been relying on 
Midland for all the right reasons. And you 
can rely on us now and in the future for 
those same reasons. We are refreshed 
and gearing up, with new technology, new 
product introductions and a renewed 


focus on our customers' needs. 


VALU 


Stand fy. 1997 pone ta be 
iti 


MiIDLANDUS 


1690 N. Topping Avenue ® Kansas City, MO 64120 
Phone: 1-800-MIDLAND, Ext. 1690 


FAX: 816-920-1144 
© 1997 Midland U.S A., Inc. 
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Spedaliere 


Pestell 


Siciliano 


Michael Siciliano, sales engineer for Power Conversion 
Products (PCP), Crystal Lake, IL. advances to south central 
regional sales manager. 


Nigel Pestell departs Motorola's Advanced Messaging 
Group, Fort Worth, TX, as marketing and product manager to 
join Castle Tower, Houston, as vice president of international 
acquisitions and development. 


Changes at Allen Telecom Group (ATG), Cleveland: 
Gary Spedaliere leaves Midland International, Kansas City, 
MO, as engineering manager to join ATG as sales engineer. 


David Fein leaves MPD, Hauppauge, NY, as manager of 
international business development to join ATG as director of 


product management for its Site Management Division, 


Robert A, Steuernagel leaves MTA-EMCI, Washington, 
DC, as vice president to join Authentix Network, Tucson, AZ, 
as vice president of marketing. 


BUSINESS 
etters from readers 


Cameron Bishop, Senior Vice President 
Mercy Contreras, Group Publisher 
Darren Sextro, Publisher 


Dennis Andrews leaves XSOFT, a business division of Xerox, 
Palo Alto, CA, as president to join Subscriber Computing (SCI), 
Irvine. CA, as president. Andrews replaces Mark Nielsen. who 
is now chairman of the board at SCI. 


Changes at EDX Engineering, Eugene, OR: 
Steye Messick departs Dynamix, a division of Sierra Online, 
Eugene, as programmer I[ to join EDX as lead programmer. 
Jody Kirtner departs the Israel Transportation Planning & 
Research Institute, Tel Aviv, Israel, as cartographic analyst to 
join EDX as geographic information systems (GIS) specialist. 


Tony Sellers leaves BellSouth, Atlanta, as corporate planning 
consultant and the Atlanta Journal-Constitution newspaper as 
senior research analyst to join Mitsubishi Wireless, Braselton. 
GA, as product planner for the cellular and PCS product lines, 


Ken R. Lawler leaves Unipage, DeSoto, TX, as vice presi- 
dent to join Wacom Products, Waco, TX, as sales manager. 


Changes at TekNow, Phoenix: 

Russ B. Carpenter leaves HiTecSoft, Scottsdale, AZ, as prod- 
uct manager to join TekNow as director of marketing. 

Carrie Everett leaves Viasoft, Phoenix, as marketing commu- 
nications specialist to join TekNow as marketing coordinator, 

Kathy Hodge-Woodard leaves Glenayre Electronics. Duluth, 
GA, as regional sales manager for the mid-Atlantic states to join 
TekNow as eastern regional sales manager. 

Monte Russo leaves Glenayre Electronics as northeastern 
regional sales manger to join TekNow as western regional sales 


manager, Bay 
Mobtoille Radio 


Susan Jones, Senior Advertising Production 


Truck causes radio interference: Coordinator 
I’ve run into a problem that I need help 
with, and your readers may also need to 
know about this problem. My customer has 
a 93 Chevy six-cylinder pickup truck that 
is causing interference to the two-way 
radio receiver on 158.385MHz. It appears 
that the vehicle’s computer is producing a 
signal every IMHz from about 40MHz to 
200MHz and was found with a spectrum 
analyzer. The Chevy dealership replaced 
the computer, and the problem is still 
there. Another ’93 truck was tested and 
found to have these same signals but at 
even multiples: 157.000, 158.000, 
159.000, etc, An °87 truck was tested, and 
its signal was at 158.375, 159.375, etc. So 
far, ['m having a problem getting through 
to General Motors or Delco for some help. 
Maybe one of your readers has already run 
into this and has some help for me? How 
about running this through your magazine? 
Jim Hiatt 

Northside Electronics 

1216 Concord Road 

Smyrna, GA 30080 

phone 770-435-5136 

fax 770-319-8935 


2) 


Coordinator 


Division 


Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Stephanie Hanaway, Director of Marketing and 
Communications, Intertec Presentations 


Raymond E. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 


Michele Bartlett, Senior Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


Yecrnca atgrmatan tor pagng, SMA ang prvate aveless networks 


Nancy Hupp, Advertising Production Manager 
Dee Unger, Director Advertising Services 
Marcia Young, Classified Advertising 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher, 
303-220-4245 

5660 Greenwood Plaza Blvd., Suite 350 
Englewood, CO 80111 

Phone: 303-793-0448 

Fax; 303-793-0454 


OVERLAND PARK, KANSAS 


Joyce Bollegar -967-1640, East region 


Michele Greer, Classifieds, 913-967-1861, 

Fax: 913-967-1735 

Lori Christie, List Rental Services Representative, 
913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 


SAN RAFAEL, CALIFORNIA 

Dennis Hegg. West region including Alaska, 
Hawai and Western Canada} 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 
Richard Woolley, International 
P.O. Box 250 

Banbury, Oxon, OX16 8Yu, 
United Kingdom 

Phone: +44 1295 278 407 
Fax: +44 1295 278 408 
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International Wireless | \ 
Communications Expo <** 
Also including the RF Design Seminar and 


RF Design Product Pavilion @eeeeeeeeneoneoeeeeeosenesd 


t’s competitive out there! Nobody in mobile communications can 
April 22 - 24, 1997 afford to be uninformed about emerging technologies and their 
inevitable impact. For over twenty years, wireless communications 
The Sands Expo Center industry pros from around the world have come to the International 
Wireless Communications Expo (IWCE) to learn about the latest 
Las Vegas, Nevada technology, gain fresh insights and experience new product 


introductions in mobile voice and data communications. 


Dealers, users (including public safety and industrial 
users), engineers, service providers, agents, consultants 
and manufacturers all consider [WCE to be the mobile 
communications event of the year. 


Plan now to join 10,000+ other industry profession- 
als and 350 exhibiting companies at IWCE ’97. Call or 
return the coupon below for complete information. Or, 
for program details and updates as they occur, call the 
FAX ON DEMAND line at 1-800-601-3858. 


@eeeeaoocwneoeceaeeeoseeeeeeeseeeaeeeseseeseeseseseaeeeeoeeeens 


Presented by: fl Please send complete IWCE attendee information when it’s available. 
Mobile Radio @ Please contact me regarding IWCE exhibiting opportunities. 

RF design _ am 

With support from these Title: 

Intertec® publications: 

Cellular Business * Cellular & Mobile Company: 

International © Satellite Communications 

Telephony * Global Telephony Address: 

Return This Coupon to: City: State/Province: 

Intertec Presentations 

6300 South Syracuse Way Zip/Postal Code: Country: 

Suite 650 

Englewood, CO 80111 Phone:* Fax:* 

1-800-288-8606 or 303-220-0600 

Fax: 303-770-0253 Produced and managed by: Intertec Presentations, a division of Intertec Publishing. 


* International guests, please include city and country codes. 


ia iceaiataelaie 


I 
GE PORTABLE SERVICE FREDERICKG.GRIFFIN,P.C. 
* FAST TURN 3229 Waterlick Road 
* WARRANTY an Lynchburg, VA 24502 DH Marketing Company 
* $48.00 hr : z 804)237-2044 
PARTS "GE ust NATIONWIDE eee CONSULTING Manufacturers Representatives for 
* PARTS GE LI- NATIONWIDE COMMUNICATIONS CONSULTING ; ‘ina 
* RETURN UPS PAID Mobile Radio, Microwave, E9-1-1, Wireless Communications Products 
Smith Communications Service CAD. Paging, LAN, A Paut Denwatt - CARROLL HoLLinGsworth COMPANY 
Dispatch Communications Centers 6015 Loh 's Crossing, Suite 101 
2121 W. Parrish Ave., Owensboro, KY 4 Multi-Site Propagation Analysis ohmann's Crossing, Suite 
502-683-0936 par Lago Vista, TX 78645 


Fax: 512-267-7760 
(PORTATECH) FES, 
SERVICE, INC. POWER SALES COMPANY 


121 Crowell Lane + Lynchburg, VA 24502 


GE Portable Radio Service Depot 
36) Factory Approved Nationwide 
Sy * Current Product Lines 
FactoryTRaIncn. © * Voice Guard Certified 
TECHNICIANS * Public Service Trunking 
FORQUALITYSERVICE ¢ Surface Mount Technology 


Hayes, Seay, Mattern and Mattern 
CTA Division 


PLANNING AND DESIGN: PLUS: 

= 2-Way Radio + Complete A&E Services 
* MW & F/O * Bldgs, Towers, Pwr Sys 
* CAD/MDT/AVL/Paging * Structural Engineering 


Manufacturers Representatives to the 
Wirelass Communications Industry 


1305 E. Millbrook Rd., #C-32 
Raleigh, NC 27609 
http://www.powersalesco.com 
919-954-8522 © 888-262-8447 
Fax: 919-954-8605 


Bus. (8(H} 239-9201) P.O. Box 4579 
FAN, (804) 2359-9221 Lynchburg. Virginia 24502 


[THE PORTABLE DEPOT. 


KEEPING S_AMERIC cA coum MICATING FROAI 


36) * FACTORY TRAINED TECHNICIANS « 


/* SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS » 
e VOICE GUARD CERTIFIED + 
© MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C « Lynchburg VA 24501 


ERICSSON 2 804-237-3427 


300-347-9375 


INTERNET 


Give your company an edge! 


Y INCREASE EXPOSURE TO PROSPECTS 
Y SAVE MONEY ON CUSTOMER SUPPORT 
Y COMMUNICATE EFFECTIVELY VIA E-MAIL 


Call Bobby G. Thompson & Associates now to get 
a professional web site for your company. 


(602) 460-1874 www.LMRCENTER.com 


Circle (80) on Fast Fact Card 


: 913-967-1735 STUDY LAND MOBILE COMMUNICATIONS 


t . 
in i Ng ) | | Pacific Consulting Services Al HOME! 


Classified 
ertising 


Manager 


Overland Park, $8 Lessons written exclusively for Mobile 
KS 66212-2215 Radio Coverage Studies Communications Servicing. $375,00 

« Feasibility Studies Call or write Mobile Training tnstitute 

: System Evaluation & Design for free information: 


Project Management P.O. Box 8278 
{Specializing in Public Safely 1 PO. box 
Category Index 607 S. Charleston, Bremerton, WA 98312-4507 Lumberton, TX 77657-0278 
LE GESEOLIES ssscvntsnitnsatstetusetntsonconers pg. 87 (360) 377-5684 FAX: (360) 377-6144 (409) 755-7838 
Computer Software s.cecisssscsastens pp. 84 
Employment... pg, 71-73 
Equipment For ale Bsa rert ee pg. 74 PLANNING, DESIGN, AND IMPLEMENTATION 
Equipment Wanted ...-.ssscsecescesees pg, 74 
eeiee Services: ...... ie Be 70 OF TELECOMMUNICATIONS SYSTEMS 
Manufacturer's Reps .. seers pg. 70 Mobile Radio Systems Addressing/Mapping Dispatch Centers 
Pager-Repairs:s ssciisstavessretsxcoeas ng. 73 Celiular and PCS Networks Feasibility Studies Tower Site Specifications 
Paging ssc hak pg 73-74 Hil ea it Systems PSAP Design Full GIS Services 
seat lobile Dala Systems Procedures and Training Propagation 

Professional Consulting -.....,ssscsnariseresase Basic and Enhanced 9-1-1 Facilities Management oa 

Services tabetaepeebensansatenecneresiaryers PE. 79 Computer Aided Dispatch —‘ Facilities Design Terrain Digitization 
Professional Services:iv.scsceciessecscen pg. 7¢ Telephone Networks Electrical & HVAC Systems Database Design 
Rentals... .csccccsearsves . pg. 87 
Repair SOrvices . sasecesnctosvesnsbearsaues pg. 85 
Services ',,... wes DEO 1-800-247-4796 . 
TOWEE SELVIRGS icy, recites dees pg. 87 RCC Consultants, Inc. 

pion Stes ret 10 Woodbndge Center Dave. Woodbridge NJ 07095 ¢ Pd | é 
TOWeE: Space -ssissossesisstsesseee pe. 85-86 Offices Nationwide and International 


Formerly RAM Communications Consultants, Inc. 
Circle (81) on Fast Fact Card 
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SSS Sa I 


Classifieds 


ELECTRONICS 


ae oe ee 


TUNE IN TO NUT 


The third largest transit company in the country, 
New Jersey Transit ts a serious mover and skaker. 
And with a top-notch staff of 10,000 transportation 
professtonals, we've got the inside track an great 
opportunities, We have a challenging opportunity 
in our Radio Systems Support Department for a 
Technical Spectatist. 


Rapio System 
MAINTENANCE 


4 


You will be responsible for troubleshooting, 
repair and preventative maintenance of our radio 
system and other high-tech systems including 
microwave, 800 MHz simulcast trunking, CCTY, 
data communications and other systems. 
Qualifications include Associate degree in 
Electronic Technology or related field, a military 
electronics training program, or an clectronics 
technology training program from an accredited 
private institution, and two years of experience in 
maintaining electronic communications equip- 
ment. Three years of additional experience may 
be substituted for the degree or training program. 
Curreat FCC General Class License or recognized 
Industry certification strongly desired, Valid dri- 
vee’s Hicense and good driving record required. 
We offer a competitive salary and benefits pack- 
age, including 401(k) savings plan with a per- 
centage af company matching funds and college 
tuition reimbursement, Please send your resume 
including salary requirements to: NJ Transit, 
Employee Resources Department-KF, 350 
Newtown Avenue, Camden, NJ 08103. EOE 


NJ TRANSIT 


“pew ee = = = FS 


“peewee = = = £2 


ee ie i = om mes 


WYOMING ROCKIES 
2-Way Tech Wanted 
An experienced tech who is looking for a 
good place to live and raise a family can 
find it at a small MSS just outside the 
east gate of Yellowstone Park. 
Shake off the insanity here in one of 
the most beautiful spots on Earth! 
Bench and field work, and some 
remote repeater site work. 
FAX résumé to: (307) 587-9018 


ELECTRONICS TECH 
Join the team of a rapidly growing 
Motorola MSS in sunny Jacksonville, Fla. 
3 years experience required in portable 
and mobile repair. Excellent health 
benefits, 401(k) and bonuses. 
Fax résumé to: (904) 783-2876 


Employment 


advancement opportunities. 
Send resume to: 


5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PCS / Cellular System Design Engineers 
* RF Engineers & Managers 

* Cellular Techs & Mgrs. 

* Paging & Two-way / SMR Techs 

* Facilities / Interconnect Engineers 

» Site Acquisition & Zoning Mors, 

* Construction & Project Mgrs. 
Executives / VP’s / GM's 

* Marketing & Sales Mgrs. / Sales Reps, 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
*Managers *Sales Technicians » Engineers 
Employer Inquiries Invited 


.. Communication Resources, Inc. 
PY The Communication Personnel Specialists 
P.O. Box 141397. Cincinnati, OH 45250 
606-491-5410 Fax 616~491~4340 
E-Mail, Careercom@AOL.com 


TELECOMMUNICATIONS TECH 


LEVEL 1! ($3,151-$3,831 mo.) 

4 years paid experience in the installa- 
tion and repair if telecommunications 
equipment, including VHF/UHF/800MHz 
2-way radios, base control and repeater 
stations and simulcast trunked radio sys- 
tems. FCC General Radio Telephone 
License. 

For app: SAC. CO. EMPLOYMENT OFF. 
710 J Street * Sacramento, CA95814 
916-440-5593 
IMMEDIATE OPENINGS. AA/EOE 


e PCS e CELLULAR * 


Employer Inquires Welcome 


FIRST 
SEARCH 


584 N.W. Hwy., Suite MR 
Chicago, IL 60631 
Phone (773) 774-0001 
FAX (773) 774-5571 
e-mail: fsihunter@aol.com 
http://www. firstsearch.com 


Engineering * Operations ¢ Technical 


» RF Engineers 


» Cellular System Engineers 

» System Optimizers 

» Cell Site/Switch Maintenance 
» Performance Engineers 


DIRECT & CONTRACT POSITIONS 


1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities in 
Indiana, Kentucky andArkansas has immediate need for Mobile & 
Portable Two-Way Technicians and Sales Staff with 2 or more years 
of experience on Motorola, G.E., Kenwood, Standard, LTR or simi- 
lar equipment. FCC or NABER Certified. Full benefits, competitive 


CONTAC 


wages, incentive bonus package, excellent working conditions and HCHELE 


Wireless Opportunities 
MULTIPLE OPENINGS ! 


¢ RF Engineers ¢ 
* System Engineers + 
¢ Performance Engineers « 


‘® 1 Year or More Assignments 
+ Paid Weekly 
+ Benefits, 401K available 
773.774.0001 FAX: 773.774.5571 


6584 NW. Hwy Chicago, IL 60631 
email: FScontract@ aol.com 


Call of send resuimg to, b 
FIRST SEARCH Ss 


| WIRELESS SYSTEMS 


SCI provides integrated solutions & on-going 
support to the wireless marketplace, We cur- 
rently have Chicago-based, nationwide & 
international projects in the following areas: 


CDMA/TDMA 
Switch Development 


* Microwave 

* PCS , 
RF Systems * 
* Propagation ¢ 
* GSM ° 


SCI 


COLORFUL COLORADO 
MOTOROLA TECHS/SALES 
Progressive full-line Motorola dealer/MSS 
seeking qualified technicians and sales per- 
sonnel for Pueblo/Colorado Springs area. New 
Motorola 900MHz backbones. 
Send résumés with salary requirements to: 
Communication Solutions Inc. 
Dept. MRT 
1511 Bahama Dr. 


Switch Database Support 
Software Development 
Int’l Field Support 


4736 Main St., Suite 7 
Lisle, IL 60532 

Fax: 630/960-2993 

Ph: 630/960-2947, EOE 


Pueblo, Colorado 81008 


January 1997 
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Classifieds 


Field/Bench 
Technician 


Motorola MSS Trunked & 
Conventional Equipment 


Excellent Compensation Package with Competi- 
tive Hourly Rate & O/T with outstanding benefits 
including Health and Life Insurance, Vacation, 
Holidays and 401K. 

Call, write or fax resume to; G, F. Hill 


tadustriat Communications and 
Electronics tac. 
100 Marion Drive « Kingston, MA 02364 
Tel: 1-800-323-7212 + Fax: 617-585-7817 


“d Industrial _ 
Communications 


Equal Opportunity Employer 


Careers for the 
Coming Century 


PageNet is the world’s largest and fastest growing paging com- 
pany. We've provided a solid foundation for growth into the 21st 
century by achieving record sales and earnings along the way. 
And now, we have the following unique opportunities available in 
various locations such as Dallas, Chicago, Seattle, Los 
Angeles, Pittsburgh, Washington and Northern Virginia. 


Employment 


TWO-WAY TECHNICIANS 
GLOBE, ARIZONA; MSS SHOP IS LOOKING FOR 
TWO-WAY TECHNICIANS EXPERIENCED IN ALL 
MOTOROLA EQUIPMENT, INCLUDING PAGERS, 
PORTABLES, MOBILES, REPEATERS, BOTH 
CONVENTIONAL AND TRUNKING, NEW AND OLD. 
WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS, 
TOWER WORK. AND INSTALLING 
MUST BE FCC LICENSED, NABER CERTIFIED OF 
EQUIVALENT. 
PLEASE SEND RESUME TO OR CALL: 
ROY D. HUDGINGS 
SHORES COMMUNICATION CO., INC. 
P.O. BOX 2626 
GLOBE, ARIZONA 85502 


PHONE: (520) 425-5870 


PAGING SYSTEM SPECIALISTS 
(Multiple Locations) 


Qualifications include experience maintaining and repairing RF 
and digital equipment (experience with GL-3000 paging termi- 
nal/interconnect switches preferred); familiarity with Procomm, 
TCP/IP and UNIX; formal electronics training desired 
(military/technical school); must have a valid driver's license. 


PAGING SYSTEM TECHNICIANS 
(Multiple Locations) 


2+ years of experience with paging or two-way transmitters 
desired. FCC or NABER Certification is preferred. 


Additional Opportunities Also Available 


* Technical Validation Analysts- Dallas, TX 
¢ Network Design Engineers- Dallas, TX 
* Network Analysts- Multiple Locations 
* Data Communication Field Technicians- Multiple Locations 


We offer an outstanding compensation and benefits package 
along with promotional opportunities in a dynamic and challeng- 
ing environment. For consideration, please forward your resume 
with salary requirements, indicating position of interest, to: 
Paging Network, Inc., 4965 Preston Park Blvd., Suite 600, 
Plano, TX 75093. Fax: 972/985-6561. E-mail: 
sroust@pagenet.com. Equal Opportunity Employer. 


PAGE |= |" 


Visit our Website at: www.pagenet.com 
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FIELD/BENCH 
TECHNICIAN 
NORTHERN CALIFORNIA 


Position open for motivated 
technician working on Motorola 
radio equipment. Experience 
with consoles, microwave, 
SMR, a plus. Excellent work 
conditions, pay and full benefit 
package. 


If you are interested in full 
time, long term employment, 
send or fax résumé with salary 


requirements to: 


MC MASTERSON 
COMMUNICATIONS, INC 


2081 Wellmar Drive 
Ukiah, CA 95482 
800-399-2929 
Fax: 707-462-9749 


Phelps Dodge Corp., one of NorthAmerica's 
largest copper producers, is seeking qualified 
candidates for its Morenci, Ariz. mine site for a 
RADIO COMMUNICATIONS 
TECHNICIAN. 

We require a minimum of 4 years of hands- 
on experience in the radio communications 
field, work with minimal supervision and 
have an FCC/NABER license or be industry 
certified, Our Technicians install, test and 
maintain complex radio-communication 
equipment such as microwave/telemetry, 
Pagers, repeaters, mobile voice/data/truck 
tracking and GPS survey systems. 


Phelps Dodge Morenci Inc. offers quali- 
fied applicants competitive wages; paid flex- 
ible medical, dental and life insurance plans; 


401(k) pension plan; holidays and vacations. 
Qualified individuals should send résumés to: 


PHELPS DODGE MORENCI INC., 
Supervisor of Employment & Benefits 
4521 U.S. Hwy. 191 
Morenci, AZ 85540, 

Fax (520) 865-3936 
EOE, M/F/D/V 


(( FIELD RADIO TECH 


Motorola MSS/Full-line Dealer 
has openings for 
Field and Bench Techs. 
Motorola experience preferred. 


Mail or fax résumé to: 
TRI-CO 
COMMUNICATIONS 
P.O. Box 2319 


Inverness, FL 34451 
FAX: 352-344-4142 


SSS a a aaa 


Classifieds 


Employment CELLULAR TECHNICIAN | | Paging 


KANSAS CELLULAR, the State's Largest 
Cellular Telephone System, is seeking a professional 
cellular technician, Applicant should possess the 
2 ; : pe Ir following areas of experience: 
Wireless Opportunities “Two yeiurs experience in FM two-way or 
MULTIPLE OPENINGS i cellular communications 


eAbility to install, test, monitor, maintain 


PCQLPAGERS... #4 Best Selting! 


Pager Billing / POS Software 


and operate all transmission systems, 
ENGINEERS radio systems and auxillary systems. Starting at $349. 95! 
and *TDMA Digital experience helpful, but Call for Free Demo 


BAM COMPUTER SOLUTIONS, Inc. (888) 341-0600 


not required 
T ECHNICIANS *Microwaye communications technology 


experience helpful but not required 


Autoplex 1000 Switch ¢Must be familiar with communications 


= = = test equipment BAR DE PRIN PRI | 
Series I, Series ll Cellsites *Highly motivated and team oriented, = TERS 
MTSO, 5 ESS Qualified candidate must be willing to relocate, 


* Installations * Optimization « Maintenance Qualified candidate will receive a full benefit pack- 
‘ age Uval includes health, dental, vision and retire- 
'* 1 Year or More Assignments ment. Send or fax résumé und cover letter to; 


+ Paid Weekly Kansas Cefular 
4 P “S Mhe Swwe's Large Cellular Telephone Spates 
+ Benefits, 401K available Human Resources, Aun.: J. Rogers 


621] Westport Blyd. * Salina, KS 67401 
773.774.0001 Fax: 913-823-3856 * EOE 


FAX: 773.774.5571 
6584 NW. Hwy Chicago, IL 60631 
email: FScontract @ aol.com 


Call of send resume to: Yan 
FIRST wa a 


"FAX ees 


PRECISION QUARTZ PAGER 


1,000’s of frequencies available! 


STOCKED & READY TO SHIP! 
DECADES OF CRYSTAL MANUFACTURING 


« ALL SIZE ACCOUNTS WELCOME Lifetime 
¢ LARGE QUANTITY SPECIALISTS 
* CONTRACT PRICING AVAILABLE 
LCD'S e CODE «4 __ ORIGINAL 
BREAKERS PROGRAMMERS 
“PCI - — carrier’s ncn 


SX 


USE COLOR 


We Ane Growing! 


Various new positions available in... 
»Management «Sales * International Sales 
¢ Engineering & Technical 


M4 ANTENEX:- 


Miil confidential resume and salary listen: to: Antenes Ine- 
Dept. Exee. 2000-200 Bloomingdale Rd. Glendale Heights. IL. 60139 


PRICING 
1-800- '957- 8700 alia 
Int'l Calls * Ph: 714-721-1621 » Fax: 714-721-1030 “ont! @8m 


Company Checks & Major Credit Cards Welcome! 


Visit Our Web Site @ www.pagecorp.com 


Circle (82) on Fast Fact Card 
FOLLOW THE LEADER 


@IN QUALITY: RADIO, PAGER, OEM CRYSTALS 
Channel elements, tone reeds ¢ A genuine crystal manufacturer 
* State-of-the-art, 100% quality-control on every single crystal 


@IN LONGEVITY: OVER 30 YEARS 
Standard of quality since 1967 « Custom orders 
* Huge inventory * On-time delivery * Proven 
unsurpassed reliability at the fairest price 


800-252-6780 «vs 


FAX: 405-224-8808 + http://www.sentrymfg.com 
SENTRY MANUFACTURING COMPANY 
1201 CRYSTAL PARK *PO BOX 250 «CHICKASHA OK 73023 


ROCK-SOLID CRYSTALS FIRST TIME, EVERY TIME: SENTRY 


WE BUY & SELLUSED PAGERS 


1-800-336-6825 


A Buy & Sell Used Pagers 
A Lowest Flat Rate 

A Repair 

A Recrystal 

A Used Pagers Wanted 

& Fast, Express Turnaround 


i HED. 


D&L Communications, 3512 Cavalier Dr» Ft Wayne, IN 
BARB RABRERAB RRR RRR RRR SREB RRR 


Circle (83) on Fast Fact Card 
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CRYSTRON: ICs 
parts - erystals * equip», oar 
3 Sere by the Companies We Keep! 


“PageCo 


Py 9am—Spm EST International, inc. 


& fey 9 hitp://www.pageco.com 
IGE “491-9501 » fax 954-42) 


ER PARTS area 


Circle (84) on Fast Fact Card 


Se, 
by 
4, 
¢ 


PageTec 
WE PAY TOP DOLLAR FOR YOUR 
NEW AND USED PAGERS 
Pager recrystal, Pager repair, 


Uniden * Motorola * Nec « Panasonic 
Fast turn around, Buy & Sell 


2179 S. Parker Rd. * Denver, CO 80231 
Phone: 303-337-0190 © Fax: 303-337-1549 


Ask for Avi or Eric! 


Circle (85) on Fast Fact Card 


~ \ 
MOTOROLA PAGERS 


“BRAVO FLEX—$60.00 
*-BROVO LX—$60.00 
*PRONTO FLEX—$55.00 
“BRAVO PLUS—$60.00 
*BRAVO LS PLUS—S$60.00 


AVAILABLE ON ALL FREQs 


We buy and sell used Motorola pagers from $35.00 


Orders will automatically be shipped on pre-pay terms. 


Contact: 
FELIX COMMUNICATIONS & CO. 
(773) 955-9769 © (888) 744-SCOM 
(3266) 


Circle (86) on Fast Fact Card 
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Equipment wanted 


WANTED 
Used Service Monitors 


Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


WANTED 
USED SERVICE MONITORS 


IFR/MOTOROLA/MARCONI 
408-929-2244 / FAX: 408-929-0962 
CALL ME LAST FOR BEST CASH PRICE 


WE BUY USED RADIOS 


¢ Motorola UHF: Mitrex, Syntor (100w) 
¢ Micor Low Band (100w) 
* Portable radios (Motorola UHF) 


Tel: (800)761-4016 Fax: (212}304-1969 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 
Buy-Comm-Co. 

1-800-347-4121 
FAX (602) 585-6900 


GLENAYRE paging stations, VHF, 
Series 90, dsc control, 75-100w. 
QUINTRON 72MHz transmitters 

and receivers 

802-775-6726 * JOHN SUKER 

CENTRAL VERMONT 

COMMUNICATIONS INC. 

Mendon, VT 05701 


Equipment for sale 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/filters, TCXOA 


Cail us last to sell any of the above. 
ain A comm WE PAY CASH 
4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


ond Equipment 


Cereal Av 
406-252-9220 * Fax: 408 406-252- 961 7 
Cail oc write for current dyer 


Classifieds 


INDOOR SERIES 


+ Rounded corners 
Powered textured finish 
Adjustable rails (front to rear) 

*¢ Two doors with locking system 
Available in: 
two heights...30 inches and 42 inches 
and three depths...17-inches, 
25-inches and 34-inches 


Advanced RF Design, Inc. 


Low Noise Preamps 
® 150-170 MHz Gain >24 dB NF <0.4 dB 
450-470 Mhz Gain > 18 dB NF <0.45 dB 
Priced from $65.00 to $70.00 
1 yr. warranty 


S Call (609) 448-0910 (9 AM-9PM easter) $ 


TO: WHOM IT MAY CONCERN 
FROM; DRA AND ASSOCIATES 


It's growing—fasl. It's changing—weekly. 
It's affecting business—domestic and 
international. It's the wireless communica- 
tions industry. This is an industry that won't 
stay the same—il's practically exploding with 
growth and change. 


Our goal at DRA and Associates from the 
beginning has been to set a measurable 
standard for a quality service at the highest 
performance and durability possible, so that 
the businesses using our portable commu- 
nications can depend on and confidently 
expect the best. 


When it comes to equipment and supplies 
for the wireless communications, we offer 
Two-way radios, paging, cellular services 
and equipment. 


Maximize your productivity. Simplify your life. 


CONTACT US TODAY AT (915) 544-1957 
AND ASK FOR DAVID AVALOS. 


HEAVYWEIGHT CHAMPIONS!! 


BOTH SERIES ARE: 


v« SHIPPED VIA UPS 
vt NEMA RATED 


ve MADE OUT OF OUR 
OWN ALUMIFLEX 


D.D.B. UNLIMITED 
THE CABINET PEOPLE 


JACKSBORO, TX 76458 
800-753-8459 
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At CommSupply 
———<$vw————— 


¢ In Stock 
¢ Competitive Prices 
¢ Personal Service 


1-800-255-6222 
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OUTDOOR SERIES 


DDB UNLIMITE 
216 S. MAIN SUITE 
.. 1-800-753-8459 


ve ALUMISHIELD—Top cover protects cabinet 


from the sun's heat and falling ice 


vx Rails—Fully adjustable and alodine coated 
vx Doors—Front and rear doors secured with 


stainless steel padlocking handles 


ve Vents—Front and rear, top and bottom with 


filtered panels (included) 
vx Available in: 
three heights.. 
and two depths...25 inches and 34 inches 


; EAGLE TECH INC. 


Behind the Grille Speaker Brackets 
Installation + 
SOUN 


) WIG WAG FLASHERS 
Solid State Driven Relays 
100% Solid State Electronics 
& Models to choose from starting at $29.95 
Quantity discounts available. 


TEL: 1-800-414-3245 


*Marconi 2955/2957A 
*Wavetek CT 2500 


$5800 
$3500 


Communications Signaling, Inc. 
Call: (800) 423-2565 
or in CA(805) 251-2244 


CLEAR-OUT SALE 
Mot. Mocom 70 37MHz RESO Tae 
be Exec II 37MHz _...... 


Mot. Micor 330w 42-50 
Gener 300w 30-36 eee 
GE Mstr lf 100w 37MHz - - 
Mot Micor 100w 37MHz Dual Aix . 
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.50 inches, 62 inches and 78 inches 


Classifieds 


CRYSTALS 
Pager, Radio, OEM, Custom 
— Shipped within 6 business days 
— Unconditional lifetime warranty 

— Most crystals are $11.95 each 

— Volume discounts available 

— Channel elements (recrystal yours 


or supply ours—most popular makes) 


We also supply dash- and floor-mount 
brackets for pickup trucks, and fender- 
mount antenna brackets for the Dodge 
Ram trucks. Extension speakers for 
2-way radios also available. 

Give us a call for a complete brochure. 


...Experience our friendly service!! 


WEST CRYSTAL CO LTD. 
Since 1980 
Tel: 250-765-4833 


Fax: 250-765-3308 
10-2550 Acland Road 
Kelowna, BC V1X 7L4 

CANADA 


+ The Quality of,Today, 
Future of Tomorrow 


x a jong way In the past.4 years. 
‘and your suggestions are the catalysts 
( [omprovesnaexpand our 
to-you) In adaltion to.manu- 
SURE CUETOE Bec Antenex also 
ate @ wide selection, of: monile anterinas, fully 
pe ised yous @nd fiberglass base antennas: 
Service will: continue to be our. top pri- 
an the years to come — we guarantee It! 
Today, Antenex is a leader’In the Industry. 
And we've earned it, Antenex Is “the new genera- 
ton of technical excellence” with innovative mod- 
els thatare’CAD/CAM designed, Our product 
designsiare technically accurate, andiall proaucts 
ate-tested |00%,before leaving the factory, 
Antenex manufactures mobile, portabie and base 
antennas for 2-way tadio, cellular and data teleme- 
ty applications. Antenex-also offers custom anten- 
nas for a variety of frequencies and applications, 
anda wide selection of made-to-order coaxial 
cable assemblies; Most:dealer orders are shipped 
the'same day! With Antenex, you have peace’ of 
mind because we provide you with superior quall- 
ty, excellent craftsmanship and fast delivery. 
Antenex looks toward the future. 
Our commitment is to be the best. We are con- 
stantly leaming, continually looking for ways to 
improve and always listening:to you. Our dedica- 
tlonIs ‘second to none, so'don't settle for second 
best: Increase your profits with the assurance of 
Antenex quality, service, price and technical exce- 
lence. If you haven't tied Antenex, please call 
today for a catalog. It’s time for a change. 


ANTENE. 


2000-200 Bloomingdale Road * Glendale, It 6013 
Order (800) 323 - 3757 
FAX (800) 851 - 9009 


Equipment for sale 


coma-NET 2000 
Automatic [ON/OFF] Delay Timer 


v Programmable 15 minutes to 12+ hours 
case included V Handles 30 continuous amps at 12 volts 
DG200 $38 wv Easy to install/With 1-year warranty 
(800)283- “5158 Eliminates battery failure/replacement 
Fax wProtects your radio & cellular phone 
B00)337- “6475 WY Family-owned and operated since 1985 


omm2000@jeftnet.org” MADE IN THE USA 


[STICK WITH Us| 
> Pager Labels PAs Tyee sit? 


Cellular Labels 
Fax 9729420989 


Art Design 
RAPHICS 


Code-A-Label Software 
for Back Labels 
> Custom Labels 
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COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 


Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 

Any desired Frequency available 
for fast delivery. 

Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 

We Buy Used Elements 

Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


reg Sa 
flo iy 


CHa | 
Call Linda at ICM 


aff ~ 
f BUY -SELL - TRADE” 
| Quality used equipment such as Motorola, | 
| G.E., EFJ, Midland, Radius, Etc. Contact |i 
} US when you need equipment or when you | 
- have something to sell. replacment | 
: parts and units of all types available on | 
short notice. ‘ 
GET ON OUR MAILING LIST! 


i (Please mail or FAX us your letterhead) 


Sa Radio, Ltd. 
7112 W Roosevelt Rd. 
Oak Park, Il. 60304-1809 


Tel (708) 848-4210 
FAX (708) 848-0230 


PAGERS 
FOR 
LESS! 

1-888-GO-WETEC 


MOTOROLA 


Aulhonred Paging 
Systems Dealer 


Classifieds 


Equipment for sale 


SERVICE MONITORS 
FOR SALE 


WHY PAY MORE 


MOTOROAL R-2001/A .$3,900 WAVETECK 300B . $2,800 


MOTOROAL R-2002/8 ...4.300 WAVETECK 3000S . 4,000 USED RADIOS 


MOTOROL r-2008/c ........4,800 WAVETECK 3100s . 5.000 j 
slag Spry a poy dein 3,500 * cau ae — RADUIS P200 
-241 5.5 USHMAN 4000 ... 3.500 * MITREK . 
IFR S00-A 3.900 STABILOCK 4040 _ 5,500 * PORTABLES : ACCESSORIES 438-470MHz (4w) 
IFR 1000-A .... 2,800 STABILOCK 4031. 10,950 Brecie 70 te SEMCNTS, I “ le aah 
IFR 1000S ...... 3,800 STABILOCK 4922., 2.900 “ : | 2f—S$275 6f—$300 
* RPTRS . 
vt se mes ae — Large Quantities + (iv) <aa-easa | _ lh ed ee 
RF IMAGING & COMMUNICATIONS if am gen eeeng es 
408-929-2244 FAX: 408-929-0962 CENTRACOM Il i 
HTTP:/WWW.BEST.COM/-RFIMAGE -Buttons and Labels- 1 RADIUS P100 
; 150-—162MHz (5w) 
Buy & Sell Buttons a all 
ion: 
Motorola, Uniden, E.F, Johnson, Kenwood ; = I Yeurik rapid charger—$150 
Two -Way Radios and Systems All orders shipped within 7 days. 
CENTRACOM II j 
DELTA Reprogramming and I 
COMMUNICATIONS Used Parts I SPECIAL 
Mousey, || | NORTHEASTERN | | PURCHASE 
: 214-278-5 ommunicatl , Wc, s 
Garland, TX Waterbury, CT 06708 wen P1 1 0 


(203) 575-9008 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS T 


Tons in stock at USA's lowest prices H 
SP50—P110—GP300—SM50—SM120—M120—GM300 i 
will absolutely be SHIPPED TODAY! 


Full line of previously ownedtrunked & conventional radios 
HT600/ VISAR/ HT1000/ MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/ MAXTRACS/ A M100/208 

PP1000X / MTX / MTX8000/ VISAR/STX/EXPO p Service Parts 


RADIO EXPRESS INC. 1 
OFC: 703-266-1928 FAX: 703-830-8710 i 
-NEW- 


All major credit cards accepted 
Worldwide Web http:/ /www.internet.com/radio/ 1 HLD 3009 25w PA—S90 
1 (146-174MHz) 
J HCN 3343 M208 
I FRONT PANEL—$30 
r HMN 3220 mic—$18 
15-801 27L01 top/btm 
housing cover—$4 
I HLN 5189 N/L bracket—$4 
| HKN 4137 power cords—$8 


V 146-174 MHz 5w 6f 

E 12.5KHz ONLY 
(Model P43QLC00B20 
w/10-hour charger—$275 
w/1-hour charger—$305 


RADIUS 
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CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


wilh trade-in/3 working days 


SPO Jaa Fa 03 y opt 
Handheld Repeater Controller 


CRYSTALS $9.95 


Channel Element HO/Kirby Ent. 
“AND Kiy Rd. Cincinnalt, OH 45223 


Spectrum Electronic Products 
introduces the world's first 
handheld repeater controller. 
Nolargerthan most handheld 
radios, the HRC-10 convens 
a single or dual-band radio 


into a full featured simplex or 


features of theHAIC-10 include 
voice IDer, OTMF Control and 
programming, hang and time- 
out timers, Digital Volos Oper- 
ated Squeich (DVOS™), te- 
lemetry tones, ard pnvate 
voice mail siot 


] 26 80038Mol RF shield—$3 


AIR COMM 


/ 1-800-237-9654 


FAX: 513/542-8870 


duplex repeater system. Key aog-s96-2788 
httpviwww.spectrum-usa.com fax 406-336-9461 A 


TWO-WAY RADIO SALES 


4614 E. McDowell Road 
Phoenix, AZ 85008 


STATION IDENTIFIERS 


QO Morse code and Voice ID 
O 3 monitors and 3 timers 

O Several models available 
U Special prices for a limited time 


TOROLA 
GE—REGENCY—ALL BRANDS 


FLAT RATE $4200 Lasor 


REPAIR WITH WARRANTY 
MTX DEOMS FOR SALE ¢ NEXTEL TRUNKING ACTIVATIONS 


Fax: 602-275-4555 


800-379-5957 
BUSINESS COMMUNICATIONS 


RACOM 


800-722-6664 
216-351-1755 


1 

I 

I 

I 

i 

{ 

602-275-4504 
I 

L. 


== SAVE THIS AD: ==! 
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ty 


MPMANUS 


¢ Pager Repair 


° Fast turnaround 
¢ All work guaranteed 


Authorized Dealer 


P 
A 
G 
E 
R 
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A 
G 
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OMMUNICATIONS 


* Refurbished Pagers 
* Factory-trained techs * New Motorola & NEC Pagers 
e All freqs. available 


¢ Parts, accessories & 
—We Buy Pagers — 
“ONE CALL GETS IT ALL” sisoronous 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (501) 763-6250 * Fax: (501) 763-6533 


« PAGERS ¢ PAGERS ¢ PAGERS + PAGERS* PAGERS « PAGER 


Equipment for sale 


STOCKING 
NEW 
NEC 

PAGERS 


Authorized Dealer 


GuaMOPVUHMODV-UTMODT 
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Re GO Wren 


Wroresaens 


3 RCW IS NOW ON-LINE ¥7 


FREE for qualifying dealers. Call or Fax 
Request for FREE Software & Access Code! 


(800) 726-9015 * (612) 884-8352 
24 Hour a Day FAX (612) 884-8356 
CHECK US OUT ON THE WEB TODAY 


http:/www.radiocomm.com 


NOW Featuring TELEX 
We Feature a Full Line of 
Headsets and Ear-mics 
« We carry a large variety of Brand names such as; 
Antenex, Astron, A.W. Cases, Decibel, Jbro, 
Maxon, Midland, MX-COM, Tekk, Telex, 
TCC, TPS, Vertex, Relm, Ritron, Cable. 
* We have Flat Rate Repair Service, 
* We Do Installations of MX-COM boards 
* Your One Stop Warehouse for All Your 
Communications Equipment Needs. 
* Wholesale Prices to Dealers Only 
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A 
omp 


atible Motorola 


di \ 
Radio Programming — nt 


PA-I Programming Adaptor.,.$119,95 
* Compatible will "RIB" unit 

* Rugged steel case. 

* Power LED 


( FULL LINE OF PROGRAMMING | | 
CABLES AVAILABLE 
NEW! GP-.350 Cable 
RADIUS’ SP5O_... SCall 


Program 
your Radios 
~{N-HOUSE" ( 


Package Deal Discounts..15% 


[ “ore: Harctaave Gri, Rew, 
a Avee 


GP300/P 140, HTSO/P 100, STX, 
Gamini. VISAR, JEDI, HT/MT, 


| SABER, SPECTRA’, RADIUS | 
MOBILES. MAXTRAC*. and More! 


PA-UT Pocket POKER. ALGO DS 
* Micro-Size Design for Convenient Porability and Field Use 


Laptop & Notebook Computers. 
+ Status LEDs: Power On and Charge, 
+ Power Switch, ¥ 
+ Power / Charger Included 

* Runs for 8 continuous hours, 

from a full charge. 


900789087) = 


470 Armour Drive NE « Atlanta, GA 30324 » Tech Info; 404-872-0722 » Fax: 4 


PA-II Programming Adaptor...$139.95 
* Contains rachargeable NI-CAD Baltarles: 
Perfect for field use and Portable, 


iS i= Same Day Shipping from Stock! 
04-872-1038 


Pricos, availablily and specitications are subjuct to change withoul notice. Shipping and Handling are aol lnchided wilh prico, 
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(Now, here’s a switch! 


GHAnszGUARD 


automatic (ON/7MEG timer switch 
tor two-way fadics, cellular phanes 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
succesTes ONLY $74.95 = catain 
12 ANO 24 VOXT MODELS AVAILAGLE 

CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 

OUR NEW 
DEALER KIT" 


ety ae Avenue 
Altoona, PA 16602 


800-458-3410 ¢“ 


133! CrargeGuars 


BUYING ERICSSON-GE EQUIPMENT 

CALL OR FAX FOR QUOTE 
$825 Systems Control head 
RANGR/Delta EDAC Table-top station .. 
PE/MPX/PMIl New parts 
PC202S VHF PCS Port. winew battery 
PAUCMX 450-470 MTL Por. wichgr 
MOR Handset 344A3783P1 New .. 
MPI UHF 4w tech. special 
MP! &-unit multicharger, checked ., 
Rangr 450-470 less acc. 100w 
Ranor 30-42 less acc. 100w NEW 
Delta-SX VHF 110w tess acc. .... 
Delta-S VHF 110w lass acc. .,. 
Delta-S 450-470 less acc, 100w ... 
Delta-S 450-470 40w no acc. ... 
Delta-S 42-50 less acc. 110w 
Delta-S 42-50 less acc. 60w 
MYS Control panel 16-channel, scan 
MLS-! Control panel 8-channel, scan.... 
MLS-| Control panel 16-channel, no scan . 
Speaker mic. PCS MRK PLS MPI MPA, 
MLS UHF with accessories 
DSTAO1 MVS Desk-lop statlon NEW 
MASTRA |! C-500 multi-channel head N 
MASTA II 150-174 110w. six F 
MASTR II 42-50 110w wiace. 
$-990 128-channal head wiwarranty 
CH6SA1 MPA 6-slot charger NEW 
MPS/MPR/MPX/MPL/MPD Chargers 

NEW LONDON TECHNOLOGY 
231 Old Timberlake Road « Forest, VA 24551 
Tel: 804-525-0068 * Fax: 804-525-0078 


MOTOROLA 
PART NUMBERS 


ca Braurco 
PH: 937- 773-6255 a 


FAX: 937-773-8003 


Classifieds 


Equipment for sale 


THOUSANDS OF 
G sors ‘ay, MOTOROLA PAGERS, 
MOTOROLA Bi PORTABLES & 
Authorized Paging R ADIOS 
IN STOCK 


Systems Dealer 


MOTOROLA RADIOS FOR LESS 
WETEC ELECTRONICS 


Radiuy MOTOROLA 


Authorized Paging 


e-mail your orders to: wetec1 @usit.net er 


1-888-GO-WETEC (END USERS ONLY) 


-9 3 8 3 2 
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WE sh eg Bases suo ve 


aa USED MASTERII STATIONS 
sipessen LOWEST PRICES AVAILABLE! 
A We Buy & Sell LOW BAND 


42-50 MHZ 100 WATTS SIMPLEX 


j j 42-50 Mhz 100 WATTS UHF REPEATER 
rai Ericsson GE Equipment $250 Mh 


A 
2a, MA er Si 4 A : 
as - sed Base Stations 150-174 Mhz 35 WATTS SIMPLEX 
SCHAEFER [RARE aes ae ! U 150-174 MHZ 35 WATTS SIMPLEX 
Co eee — 150-174 Mhz {00 WATTS REPEATER 
#a. 55M . | 3 is 
{0 West a RADIUS Fev) stra | A Used Stations, Parts & PA's | 150-174 mnz 100 WATTS REPEATER 
Fayette St _5 ea P1500 155M BOOMS NROAM 1 A Best Prici Available! 150-174 Mhz 100 WATTS REPEATER 
a. SYNTOR 9 MHz, TH1KEJ7JOSAK b4 est Pricing Available! UHF BAND 
P.O. Box 395 #300 t 406-420 Mhz 65 WATTS REPEATER 
Denver, |A 450-470 Mhz 100 WATT REPEATER 


dee | i 
5062 ee Tova 
0) 


ea. MV ti Ra s it ‘ 
984-6115 ea. MT 3 iaea, Mixed Models D&L Communications, Inc. 3512 Cavalier Dr., Ft. Wayne, IN 
FAX: 10 en. MTS00 Standard Omni Chargers. 
. DICTAPHONE 4000 20 cn. Racardar 


(319) © ea Motorola Systems 90 Sirens 
RM Ce IME VANTED: USED MOTOROLA R1800 PROGRAMMER = = = 


WANTED: DC REMDTE CENTRACOM | CONSOLES 
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FOR SALE 
900MHz and VHF Nucleus transmitters 
QT-250s and 100s, 
GT-6201s, QT-7505 VHF; 250-C Exciter 


FOR SALE FOR SALE FOR SALE ; noe eae EQUIPMENT SALE 


$8 


800MHz ® 15 watt 
trunking raclios. 


QT and Motorola 900MHz transmitters 


saa selective w oltiet er Te , “3295 


GL3000s and Unipage terminals Contact: RIVER DELTA U.S.D. — ere ra a 
H-MC&E Inc 445 Montezuma Street * Rio Vista, CA 94571 Tatons ante TOR a lester wh chart recordar... eo IS6 

. ae ast ee ay > ‘aklronix AM S02 differential amplifier... ... NS 

iz Attn: Carl Tresecler 707-374-6381 Takttonix 7846 400Mitz mamntrame scopo opt 3. 29. 7 38 


770-242-8979 « Pat Fooks TECHNOLOGIES WEST 541-267-6064 


Cecil Tomlin 707-374-2949 
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RPSIO LS. 


SUTTER BUTTES 2-WAY 
USED EQUIPMENT FOR SALE 
NEW LISTINGS 
Motorola MTX-800 H25JGB5170 single-system ponable .... .-- $150 ea 


Motorola MTX-800 H25JGB5170 multi-sysiem portable . . $250 ea. 
Motorola MTX-900 H25HFF181/B83/B4, otc, 9OOMHz2 multi system portenke! ert ea, 


Motorola STX H35JNB51708N 800MHz singla-system portabi 
Motorola STX H35JNC/STC/TJC BOOMH2 multi-system PONAIRG 
Motorola Maxtrac 100 800 Conv. D3S5MJA73A5CK : ‘ 
Motorola Maxtrac 800 D3SMWASGESBK 2 system 
Motorola Maxtrac 800 D3SMOAS5GBIBK 2 system .. .. 
Motorola Maxtrac 900 D27MWASGB3AK 2 system..... 
Motorola Maxtrac 900 D27MWASGB7AK multi-sysiom 
Motorola Maxtrac 900 D27MWASGB6AK multi-sysiem ...... 
Motarola Spectra 900 MHz D37KGASJB5 no acc. 
Motorola Spectra 900 MHz D27KGASJB5 no acc, . 
Motorola Spectra 900 MHz D27KGAS5JB2 no acc. .... 
Motorola Micor 100w 42-50 DC base (unitied SHESSIS) 
Motorola HT-600 VHF portable w/charger 
Motorola Mitrek 110w TBIJJA 42-50 w/acc. 
Motarola Micor 100w 42-50 wiacc. ......, 
Motorola Maxar 50 UHF D34JAAG6300AK wie - 
Motorola MCX 100 UHF MBD44EMA7AODAK .. 
Motorcla Radius GM 300 16f scan M44GMC29C3,A< . 
Motarcla Radius M208 8f O44LRA77A5DK ......... 
Motorola Radius 800 Conv D3SLAA 7PAGAK 
Misc. Motorola Micor/GE station cards 

1 GE Masitr ll VHF 100w repeater wPLL Exciter 

3 GE Mastr | 100w 42-50 base DC .. 

10 GE Mastr Il LB 60w 42-50 MC64KFN33A wio acc 

3 GE Ranger UHF 100w 167-B wiS-550 scan head 

2 GE CMX 8630 30w trunked wiacc. 

3 GE TMX 8615 15w trunked w/iace. 

1 GE TMX 8825 15w trunked w/des' 

8 GE TPX 8603 800MHz G-Mark V portable 

1 GE PCS PC&LGS 800 trunked portable 
24 Johnson 8615 BOOMHz LTA mobile w/acc. 

3 Johnson 8620 35w wi/remote mount control head . 
75 Johnson 8640 900MHz LTR mobile . 28 

16 Johnson challenger 7172 UHF 488-512 MHz wi 

12 Uniden FMS 410TS MHz mobile 

12 Uniden SMS 925 12w SOOMHz mobile 

11 Uniden SMS 930 30w S00MHz mobile ... 
40 Kenwood TK-931 900MHz LTA mobile 

3 ICOM IC-U400 UHF mobile ....... 

1 Midland 70-1530B UHF mobile w/o ace. . 

2 Midland 70-4408 VHF mopila w/o acc. . 


SUTTER BUTTES 2-WAY 
598 Garden Hwy., Ste. 16 * Yuba City, CA 95991 
Phone: (916) 674-7532 « Fax: (916) 674-1941 
CONSIGNMENTS WANTED 


Let us sell your used equipment. 
CALL FOR DETAILS 


mw of ss 
OHDsuonwvoSnonew 


Ban 


10 
6 
1 
4 
1 
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Equipment for sale 
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GRRS 


8 


Spee or rates 


eG 


BBS ——r12— 


poneeerron te Naerte 


CLOSE-OUT ITEMS 


Motorola Syitor XX T45AJ5G11 AK BOC trunked (radio only)... 
Motorola Modax 50DA paging lerminal ...... 

Motorola Radius Maxtrac desk mic HMN-4060A (new) 

Motarcia FIT-90 UKF Partatte OPUPL ......... 

Motorola MT-500 450-470 PL 4w 81 H34BBUS164A (less alamo 
Molorala t1T-220 450-470 PL 4w 6f Ha4FFY 31900 ‘ 

Motorola MT-500 rapid chargers NLN-45698 . 

Motorola Micor BSOMHz cony. C75ACB-61058T vi! Duplexer 
Motorola Syntor X 110w 42-50 T71VBJ7O04AK wiace 

Motorola Micor S2se—800MHz conventional LA5RTBE100AM 
Motorola MTX-810 (tech special} .. — 
Motorola MX-360 800 tiunked portable {H35AAUH 1SDAN MX BOD. T) ‘ 
Motorola Moxy UHF mobiles (As Is} ....... 
Motorola Traxar 800 trunked mobiles (D3STDASGO0DK} w’o ace 
Motorola Mostar 451 STLAGGOAK} wid ace, 


Motorola Spuit Pager UHF ..... 

Molarala Pageboy Il 42-SOMI oneivibrate 

Motorola Pageboy Il UHF tone‘voice ss 

Mictoraia Pageboy Ill VHF tone/vaice pagers wicharg 
Motorola Dimension IY VHF tone/voice pager 

Misc. Motarala deskiop remates TISQIAA, TISO3AA, T1901 AO... 
Motorola T1601BM 5 station desktop remoie . 

Motorola T1605BM remote 

Motorola Modan 36 paging terminal 

Motarala Moder 100 paging terminal 

Motorola EGGENCOSO0AT paging 1érrinal ........ 

Motorola MTX vehicle charger {TONSY 6A) NEW |. 
Motorola N14284 MT-500 Convera-Com wo acc 

GE Mastr fl UHF 40w CG MC6SKHUSBA wiacc $60 e& 
GE Deha SX UHF 40w CG N3A134 w/S-350 ace aha aa 
GE MVS UHF 450-470 161 25w NPU20 wiacc. 

GE Delta Voice encryption 194148909P .. 

GE Voting comparalar wi4 receiver modules 

GE G-Mark V Classics & Coroans w'o mic - 
GE Mastr tl UHF repeator sorvice manuals 
GE MPR UHF handheld 
GE MPX VHF handhetd .. ‘ 
GE Doskan Il misc. DC remalas ...........- 
GE Bank Chargers for MPD/MPA sorlos 
GE Mast Exec 8 61 LB 60w base wiDC cont 
Johnson 8710 LTR 800 trunking mone 
Midland 70-930 800MHz Trunk mount radio no accessories 
Midland 70-565C mobile 470-490MHz . 
Midland 70-0508 low band base station : 
Midland 70-530C UHF T-band base station Ee COME 
Midland 70-5308 450-370MHz mote _. 
Kenwaod TK-200 VHF porabies w' froypads 
Kenyood AZ1 yade-band receiver 500KHz-905MHz 
CES 9800D multi-made interconnect... 
OB 4003 VHF 3-cavity duplexer ..... ..... 
Zentron OTMF microphone (Johnson 8600 series radi tested 
Uniden MAB100 scanner (As Is—untested) . 
Moatarpla Radius 4-100 UHF 27 (tach s spacial} bad PA .. 


Fa 


no> 


Bho 


TEST EQUIPMENT 


2 GE Mark-V tes! sel 19C330671G2 
GE Portable test set 4EX12A11 
Cushman CE 264 signal generatar 
Systran Donner 6420 microwave counter 
Haneg HM408 40MIz ascillascope .... . 
Poiarad 1105BL .80-2.4GHz signal goneratar .. 
Polarad 1107 3,7~8 4GHz signa? ERS 
IFA 1200S service monitor .... 
HP 85594, .01-21GH2z spectrum analyzer .., 


WETEC 
1-800-249-1250 


J s 
Retdiuy joscoy sexs 


MORE FOR LESS 


“AS Oy — FRPHONE OVOPENE 


TAKE THE TELEPHONE LINE ANYWHERE 
YOU NEED IT... INA WIRELESS WAY !!! 


ad 25 WATTS WE ARE PROUD 
CONTINUOS!! TO BE THE BEST 
RADIOTELEPHONES 
AROUND THE WORLD!! 


ALSO POINT TO MULTIPONT!!! 


Install up to 
99 remote stations! 


© NEW LISTINGS ¢ NEW LISTINGS = NEW LISTINGS © 
FOR MICROWAVE AND TWO-WAY 


ITT-326 GGHz radio with hot standoy oe $2,000 08. 
Farinon FL 1-2, 2 GHz with hot standby radios ........... $2,000 0a, 
Farinon FL 1.2, 2 GHz nor-standby radios ..... $3,500 oa 
Assoried Teliads & Wescom Telecom Signaling, FXO, 

FXS, Bndging, Termnatirg, Modulos sores Call 
GTE Lenkurt 464 channel madems rove oe 8125 00. 
Granger DTL 7300 channel modems: ilike new} wrens $125 08 
Rockwall (OTL Type} programmable channe! modems, YGC$100 ea, 
DTL 7300 & Rockwell modem shelves 
Motorofa 600 tnunked visars 
Motorola MTX 800 trunked . 

Motorola MTX 610 trinkad 

Motorola MTX 800083 ...., : 
Motorola Maxtrac 800 |B1 $250 ea | (BS $275 ea ide 

THX 8415 & MDS Gmark 

Micors, 110w VHF—Pii, good condition 

Mitreks, 30-39 PL, 110 good condition ........ 

Dictaphone 5500 20-channel logging Rlocorder, vec. "$1,500 on. 
Micor, 330w 3642, PL, good condition ............ wo S09 en 
Mecor, 330w 42-50, PL good condition ......... 1,800 ea 
Racks of Lenkunt 79F1 600-channel with not Stlangbdy. 

2 GHz, good condition ........... 51.500 ¢a, 
MT 500. UHF, d-channol, PL, aw wath charger ‘& batlery $90 oa, 
Motorola MC 400 MLN G1S3 channel modems ... $100.00 
hus 400 Term Cards Be 4 woe $5008 

#40, UHF PL. good con dition with charger $100 ca 
Geos. ‘SX. 1104, 42-50, Cn, Guard, wrace. good conciten 5225 aa, 
GE Mstr Ii 10Qw 42-50, Ch, Guard, wiace. .. $126 0a, 
Motorola 800 trunked Mostars ...... $65 aa, 
HT 90, UHF, PL, with charger . $80 ca 
j Mitrexs, 42-50. PL, multi-channe! 60w 332500 
1630 Paisano Dr. STX Convarta-Coms, wiAF amp. spaaker & mc, BOO MHz S250ea 
Tel {91 5) 533-5119 eee Director paper wath Bhexgers: UHF, wath reeds. 

{Lots cl 10). $75 
Fax (915) 542-4701 {300 fort $1,500 


10 Kenwood 7K330 VHF 40-channel wi ih charger ¥ S175 
El Paso, Tx. 79901 U.S.A Call Charles at CMC Enterprises —910-769-2885 


“We manufacture it using powerful Motorola Radio equipment 
with forced air cooling, high quality duplexers, reliable switching 
power supplies and ourfamous T-Link  occe gum mmm cm some cm 


full duplex smart interconnecters. EF&s UIT 


E-Mail: epcom@whe.net 


403-512MHz-UHF Complete System 
(Remote and Base Stations). 
Dealers Price.. $2,798.00 


Circle (99) on Fast Fact Card 
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Classifieds 
Equipment for sale 


Complete Pager Testing Equipment... 


The Ramsey Package Quickly and Easily Tests 
@ All Popular Pagers @ Alignment and Sensitivity 
@ All Speeds for Pocsag, Golay and FLEX™ Paging Formats 


Fast Troubleshooting and Verification of Re-Crystalling Jobs 
Includes EVERYTHING you need to be testing and aligning pagers in no 
time, even shipping and handling! Our quick hook-up guide takes you 
from set-up to alignments and sensitivity tests in just minutes! 


FLEX™ os a Wademark of the Motorola Corporation 


... and Hands-On Training! = ‘ PAGER PAKS (for FLEX™) . . . $5,595 


The Ramsey Pager Test Training School includes... "a Ineludes. . . 
*Two days of complete training for: «Reference notebook with free i COM-3 Communications Service Monitor 


V Re-crystalling and Alignments updates for ALL pager styles ___ with digital pager input option 
v Sensitivity tests * Complete list of Les for all 2 eet a Oe ol Ng 
v SINAD measurements pager related services & equipment —, Missing Link Test dead 
Vv LCD repairs *Local transportation to hotel, fo Interconnect cablas 
V Password breaking airport, and factory © © Shipping and handling 
* Construction plans for a professional *Hotel accommodations and meals | 
quality screen room provided for the evening of arrival =| PACKAGE OPTIONS 
*Complete documentation for all test through the end of class (up to ® + MVM+1 Milvoltmeter ($500) * SCAM-1 Screen Room Kit ($345) 
procedures covered three night's stay) _«SM-1 SINAD meter ($200) + CCR-1 Quik-Check™ Crystal Checker ($135) 


ye a {, ‘ AAS-1 Oscilloscope ($380) » OMM-1 Digital Multimeter ($25) 
Ramsey Pager Test Training School (with Equipment Purchase**) $1,195 © «PP. Preamp Probe ($135) + RepairfAignment Tool Sets ($95/Ea 


Ranisey Pager Test Training School (no purchase necessary) $1, 795 * STE-3000 Shieldea Test Enclosure ($1,800) 


uae equipment purchases of >$2900 within 3 mos. preceding or 1 mo. after training date, . Select from one of four packages (starting at 
Bing additional attendees at half price $4 995) and save from $300 to $80 


nord ; asm 
EY ELECTRONICS, INC. oo CALL 1-800-446-2295 


793 Canning Parkway, Victor, NY 14564 eat Fax 1-716-924-4555 


Circle (101) on Fast Fact Card 


CELLULAR & PAGER LABELS 


Oe Labels for pagers, cellular phones and two-way radios 

als aS with your company's logo. Warranty labels for batteries. 
oe Bar-code printing systems. 
Call us for free samples. 


ANVANCE LABEL & TAG 
—_ 1725 N. McDonald St. 

A > McKinney, TX 75069-8230 
1-800-466-5345 = FAX:972-548-2518 972-542-5345 
“Our years of experience are your best Insurance” 


” 


DHZES 


§ The Industry's 
SUC Leader in Cellular 

By oh a 

= ee beri Phone Mounts 


12519 Wand Lane *« Magnolia, Texas 77355 © 1-800-527-1070 ® Fax: (713) 356-0099 


At Remote Control Anything...| APPLICATIONS: 

Direct G GENERAL Wholesale | |Anywhere, with the PT-OC POCSAG| Start and stop pumps 
COMMUNICATIONS _ Prices 

DISTAIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


Largest Inventory ¢ Quality Service « Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, W! 53719 * 608-271-4848 * FAX 608-274-2080 


800-356-3200 


remote control switch. Uses standard | 4utomatic paging system 
monitoring 


paging messages to control up to 8 outputs. 
An onboard serial port allows serial data to be ne rains 
transferred to printers, electronic signs, and} control railroad switches 
process controllers. 512, 1200, 2400 Baud. } control electronic signs 
Also available in TNPP. Custom software | deliver paging messages 
and firmware applications available. to printers and 
electronic signs. 
To order call PageTap, Inc. manage solar powered sites 
800-735-3650 or 303-337-4811 | control stop & warning 
Fax: 303-337-3084 lights 
http://www.pagetap.com control STL links in radio 
EMail: pagetap@aol.com and TV stations. 


Because your business takes you everywhere 


== iid 
= ViSA’ | Communications 
EF 
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Classifieds 


FOR SALE: Equipment ‘i or sale BUY + SELL + TRADE + CLEAN WORKING EQUIPMENT 
8 STABILOCK 4031 TEST SETS 


AF POWER METER 
DISTORTION METER 
SINAD S/N METER 


VSWR METER 
SPECTRUM ANALYZER 
TRACKING GENERATOR 


AF FREQUENCY COUNTER DIGITAL STORAGE SCOPE 
RMS VOLTMETER 
SIGNAL GENERATOR 


AF GENERATOR 

OTMF TEST SET 

DC/AC VOLT METER 

RF POWER METER CELLULAR TEST AMPS 
RF FREQ COUNTER SELECTIVE-CALL TEST 
MODULATION METER COMBINER TEST 


ASKING $10,950.00 EACH 
RF IMAGING & COMMUNICATIONS 
408-929-2244 FAX: 408-929-0962 


TEST RECEIVER 


5 MTX-9000 with DTMF, convertercom 

& Power Amp $600.00 
2 MTX-9000 with DTMF.....$400.00 
2 Maxtrac 900s, 30 watt....$300.00 
15 Maxtrac 900s, 15 watt....$250.00 


D & G COMMUNICATIONS 


82 Mobile Radio Technology 


409-948-9264 


Iem 


INTERNATIONAL CRYSTAL 
QUALITY 


Communication Crystals 
GUARANTEED. 


Se) RM EY SAVING } 


HTTP://WWW.BEST.COM/~RFIMAGE 


USED EQUIPMENT 


e LTR & Motorola 

e Conventional & Trunking 
e Site Equipment 

e Paging Transmitters 


TERLING 


MMUNICATIONS 
Mike Malone 
1-800-786-2199 
FAX 972-562-7957 


Secure portable repeaters; key variable loaders; 
KVL cables & more! 

MSF 5000 HI POWER 900 MG 

MSF 5000 800 MC REPEATER 

MICOR VHF 375W REPEATERS & 

PAGING STATION 


CALL FOR MORE INFORMATION 
We have the R1891 DAC for your programming needs. Call us with your request. 
Phone: (540) 891-0569 Fax: (540) 891-0538 


--- Simply The Best! 
Massaponax Businass Park 
Q2205C VHF secure spectratac receivers 


= MM ECHEM wale see 
NN ELECTRONICS 
Fredericksburg, VA 22408 
in working condition, unless otherwise stated, 
DESDES XL& PL 
Q2206B UHF secure spectratac receivers 


i. FAX It, OFFER 
Call ICM i 

Fredericksburg, VA 22404 
Shipping Address: 

MSF 5000 C73CXB 7106BT 146-174 100-135W 

Secure repeater 

TS5091A 4 channel expandable modems 

T5090A 4 channel madems simplex & 


1-800-725-1426 
3605 Loran Whitney Oriva 
Q2980 Digitac comparator 4 channel 
duplex models available 


We accept VISA and Mastercard 
Circle (103) on Fast Fact Card 


wom, ATTENTION MAXON DEALERS! 


Do You Need a Real Speaker Microphone for your 
SP-2850/2550 or GE MONOGRAM Portable Radio??? 


ONE THAT REALLY WORKS... SOUNDS GREAT... 
WET PROOF and has an EARPIECE ADAPTER!!! 


ORDER THE MARCUS MIC! 


PROVEN TO BE THE 

MIC OF CHOICE F SMARCUS 

ACROSS AMERICA! ohA ELECTRONICS. ING. 
275 New State Road « Manchester, Conn 06040 


Calf LESLIE today to order your MICS 1-800-833-7724 


Circle (104) on Fast Fact Card 
BUDGET COMMUNICATIONS ICOM stutf bought, sold & repaired. 
USED EQUIPMENT ( (( )) Friendly, competent service. ICOM 


BUY—SELL Dealer pricing to the trade. 


We do the volume so you don't have tot 
- ABGOD RECEIVER NOW SHIPPING. 


Ps: 4Ssws Security (410) 879-4035 


EARPIECE 
ADAPTER 


* LTR & Motorola 


* Conventional & Trunking 
619-345-9318 


January 1997 


Bases, Repeaters, Paging TX 
1-PURC-5000 0743081 101A UHF 
1-MOT-N1450 Digital Gantroller .......... 
1-MOT Desk-Truc Repeater VHF 50w 
¥ ri0r. i 100 UHF 30w (PL) Rep2ater aie 
tal Aécarvers TROW72A8 
3 wicca BOOM Hz ‘Repeater TSW , ssi 
1-MICGA VHF LiOw Repeater V1DW vee ce uuu 
1-MICOA WRF 375w base 
20-929-MH? Digital Paging TX 
BMASTA || UHF 100w Repeater 
10-MASTA Ii Base-APTA 60-1 00w Most Brands ......... 
4-MICOR & MASTR Ml 30-S0MHZ 250-SO0Y oo. ceieesceune 


CALL QUICK 


15-MICOR Low Band 100~ Base RPTA—NICE 
S-DELTA 110w Tone 4CH Most Brangs 
30- EXG1 35-60w DC Most Brands 


Mobiles 30-50 MHz 

W0-MLSL260 6Ow a-Ch Scan wia ........ ws 
10-TBEXTAMARATRAC 110 42-50 MHz 8. ch wa 3 
S-Mitrek 100w 20-39MHz 

2C0-MASTR Il 25-50 MH2 100w 

100-EX I 36-40 MHz 60-100W 

SD-DELTA 30-50 MH? 6O-100w ......... 

200-MITREK 39-50 MHz 60w 4-Ch .... 

§0-MITREK 39-50 MHz 1001 4-Ch 

100-MICOR 36-50 Miz 100w 


Mobiles 150-175 MHz ie 
B-MITREK 1100 0... 

4-MOT PAC-AT 

6-MVP 35w 1-4-Chi ..... ‘ 
20-MICOR TTAATA 100w wer 
60-MASTA I GO-100w B-Ch .., 
20-MASTR ILE 1000 

20 MASTR 11 60-11 0u-J-Osgital ™. 
TEX 1 E1Qw STT6 FCU G6AH 


VHF Moblies 450-495 MHz 
10-SYSTEM 9000 PAC-RT w/cable (4KEA3DOBAASPD1) Linew .. CALL 
SALE .. from $50 
fram $100 
: from $100 
E .. fram S50 
E .. trom $50 


from $50 


from $200 
trom $150 
fram $100 
tram $100 
» from $100 
trom $150 
from $200 
fram $100 


30-MiCOR 45-100W 

30-MASTA 1145-100w . bie 
5D-SYNTOR X SOW 92-CN a. cee 
20-DELTA SX 6D & WOW WH ccscenes 
20-SYNTOR 16-Ch 40-100w 


800 MHz Mobiles 

B-MAXTRAG D45WA TS4BAK occ ry . $200 
10-GE Ex i Siw Conv Mil—PA ......... +» tram $150 
50-SYNTOR XT SRYES CODER, 35w |. E . from $80 
10-MOSTAR Trunked t from $50 
2-SPECTRA 900 MHz ee ; fram $295 
4{0-PRIVACYs 1000.750, 500, 250 . fram $100 


Misc. Items 

21-B90MMz Cavities TX RX #11-99-41 

26-890MH2 1 TOL Amps 

50 GE-MPS-UHF Portables 

4-IFA-1000 SerMonitor Recanditioned 

2-CENTRACOM Il SYSTEMS. ; 

25-MOT SPECTAAC VHF—-UHE VoterRee trom $395 
20-MASTR tl UHF Aux Voter Rec $395 
10-GE Voter up to 6 Rec Cards E .. fram $295 
200-MOT 11379—T1389 Aumotes ... E , fram $50 
20-MOT T1600 Remotes Tone-DC ... vo from $100 
S-MOT T1617. 4 lings from $495 


BARNETT ELECTRONICS INC. 
We've MOVED to a NEW ADDRESS: 
330 HWY 236 W., Lonoke, AR 72086 


ORDERS & BIDS; 800-423-3858 FAX: 501-676-2475 
Internet address: HTTP://WWW. barnettelec.com 


NEW SKY KING PARTS LINE DNLY: 
a 501-676-5506 
=o VISA & MC Accepted, NO COD'S 


Circle (102) on Fast Fact Card 


CLEAN USED GEAR 
450 Rangers, 1 LOW, $550 Accy 
42-50, 150, 450 Delta, Mastr Il, Execs 
Consolettes: LB, VHF, UHF, 800 

Execs, Delta 
450 Maratraes, 100 Watt A2/A3 
744, 64, 74 Mitreks, Micors, Syntors 
T35 Mitreks, Consolettets 
D34 Maxtracs & Maxar 80 

HT: HT440, M1500, HT90, P10, P100, more. 


Orders: 800-456- me 
VersaTel Local: 307-265-950 
FAX: eect 
http://www.trib.com/VERSATEL 


Service Monitors: IFR 1500—S6.500 (Mint Condition) 
Marconi 29554—$3,900, 2955B—$4,900, 
Cushman CE5110—$3,900, CEG§030—$4,500, 
Motorola R2600C CBS—$18,500, %2001D—$5,600 
New Motorola MSR2000 UHF 100w Aptr, $3,900 
Wanted: IFA Monitors, HP Spectrum Analyzers 
Amtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 


http://www, netsyne,nevusers/amtronix 


Classifieds 


| Equipment for sale 


MOTOROLA Radiuy 


Where QUALITY is #1 
but we want to be dead fast when you call for PRICING! 


MONTHLY SPECIAL: 
Remaining “NEW” 6-channel, VHF, P110s at 2-channel cost pricing! 
$383 each, complete with all accessories and no-charge shipping. 


Repeat of a PAST MONTHLY SPECIAL made even better: 
SP10s at dealer cost 

VHF, CSQ/PL; $144/$173¢¢eeeeeeUHF CSQ/PL; $161/$191 

All units NEW, with all accessories . 


And, YES — shipping and insurance free! 
YES, FREE — in the Continental U.S. 
We sell to end users only—no re-sellers or dealers, please! 


From your Radiuy leader, ProComm 


Information: 805-497-2397 
805-494-5078 
805-497-3430 


Ordering: 800-497-2394 
24-hour Fax line: 
805-494-3115 


Circle (105) on Fast Fact Card 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


SASSSOAH SSSA EEASEOSHOS SENDER OROO BESO BODODESEDS. 


CC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 


MITREX 100w mobile UHF wiaccy 
MLS VHF 16-channel, mobiie w/a 
MLS UHF 2-channel, mobile wiaccy 
eta MPs low/highUHF/ Raney 


EXEC I Baas as ot ee Circle (106) on Fast Fact Card 


ETS W-5-3-) SERVICE: you deserve it, you'll get it. Jeanne. 


= Shays = Quantity Pricing Available on: Distributor for: 
COMMUNICATION «bien TELEWAVE 
Distrubution Center * Portables Site Management 
* Conventional |RF] 


Authorized Distributor  * Trunked Connectors & Cables 
* Accessories 


Mobile Communications SAMLEX 
——<—<—____. radio sales to Power Supplies 


dealers only WHELEN 
It's the bottom line that counts’ Safety & Warning 


* BOARDS ¢ STRIPS ¢ ACCESSORIES «ELEMENTS «REEDS « 


PCI — PEKAAR COMMUNICATION INC. 

S Specials of the month $ Steve's back, formerly of Gregory Electronics Corp. 
GE Dolta Mobiles 150-170 range 100w SX model wiz Sore: ‘ 
GE Ranger 150 Mobile hi-band dOw wiacc, .. i 
GE Beaconpagers UHF or hb wimonitor 
Motorola Syntors 800 trunking wiaccessories, Systems 90-styto 
GE Phoenix Moblio NSHH1W40TB HI band dual priority scan/grey case: waccessorlos 
Motorola Micors madel75 1RTN3 100, 60w, lass accessories 
SPECIAL OF THE MONTH: 
RCA Voetac Portable hi-band or UHF HCBS4 or HCB35-36 ASS .. 
Motorola handicom ponabie hi-band orlaw AS IS cages r .. Bfor $100 


And » 


se . 
MASTR II 100w Base 42-1 
GE line amplitlar cece 
GE E vou mparatar . 
GE ie tes sel w/Cabie ... 
MASTR DC Rem controls widesk mics .. 
MITHEX Base UHF DC ram contral made! 
70 Super Consolatte, 1000 

DB Prod. Dpixrs, DB4056, VHF 6 cavity .. 
MASTR 1130" ompty cabinet widoors 
GE Suitcase Pragrarmmer brand new wisoltware and 
CUSHMAN CE6 Service Monitor w301 spe and 

317 high-sensiivity mixer ..... < 
CUSHMAN CE3 Sarvice Monit 
3MAXAR YHF mobile, PL 


N.H. COMMUNICATIONS 
P.O, Box 5342 = Manchesier, NH 03108-5342 
Tel: 603-668-3004 


*SELL ¢ TRADE » 


*J0VHL* 13S* 


* BUY 


* BOARDS «STRIPS * ACCESSORIES ¢ ELEMENTS «REEDS * 
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Classifieds 


Equipment for sale 


LOW BAND SPECIALS 42-50 winnn 
GE: 110 Watt Rangers w/$550 = 
110 Watt Delta-$ w/$550 be 
110 Watt Execs & Mastr Il Se 
250 Watt & 110 Watt Mastr Il Bases de 
MOTO: 110 Watt Maratrac A2/A3 y 
110 Watt Mitreks, Micors a 
PLUS MUCH MORE, CALL! 3% 
Orders: 800-456-5548 - 
VersaTe Local: 307-265-9500 J 


FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


anions for at 
Soh A, 
pa 


— a ma 


SALES Y vertex SERVICE 
99 Channel! Mobiles 


Communications/Electronics Dual Band Portables 
Motorola Reeds & & 
Perma Code Filters a: 
Buy. Sell or Trade ~ 


506 Burnett Ave. * Dalton, Ohio 44618 1% 
P. Clouston a 


(330) 828-2071 fs 
Fax: ese 828-8308 


Xe ere se) coke 1-1 Hf Ty 


Radio Propagation Software for PC's / WINDOWS 


LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / MIF / BMP File Formats For AutoCAD, MapInfo, MapExpert 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
e VHF - UHF/ Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Trunking 
Volume Discounts 
Wireless Technology 
Satcorrs 


GLOBALCOMM 
TECHNOLOGY 


Orders: 1-800-863-8625 


Info: 713-729-2000 
Fax: 713-729-4141 


Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


Circle (107) on Fast Fact Card 


RFCAD™ Runs “What If” 
Scenarios in Minutes 
Instead of Hours. 


Run Comprehensive RF Propagation 
Studies in Windows”. 


RFCAD™ 1.3 propagation studies show 
*attenuation,due to'land use/land cover, 
buildings and*obstructions, as well as other 
RF characteristics based on digital data files. 


* Multiple models available, Longley-Rice 
and Biby-C 

* 3 arc second and land use/land cover 
data available 

* Produce maps with multiple site analysis 


Run propagation studies in minutes, not 
hours. RFCAD™ 1.3 is fast, user-friendly 
and available by geographic area. 


For more details call 


1-800-441-0034 


C Communications 
Data Services 


Incorporated 


Leaders in wireless products 
and services since 1983 


Circle (108) on Fast Fact Card 
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e-mail: microinfo@micropath.com @ www.micropath.com 


Computer Resources. Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system 
is modular and completely intergrated, 
We can provide complete solutions 
including software, hardware, and 
training. 

205-987-1523 / 205-987-1709 FAX 

Circle (110) on Fast Fact Card 


New! Radio Monitoring Software 


FEATURES & APPLICATIONS: 

0 Uses Low Cost Radios a Hourly, Penk & Total Statistics 
o Spectrum Anolyzer 0 DBase Stotistics Files 

0 Tactical Display 0 Erlang, Ait Time, Coll Count 

0 PL/PDL/DTMF Logging o Highest Performance 

@ High Rate Sampling a Dual Redio Hondatt 

o Conventional Scasning o Run 10 Radios Concurrently o Emergency Response Teams 

o Windows™3.1, 3.11, 95 0 Optional GPS & Remote o Surveillance & Countermeosures 


Signal Intelligence Download from BBS: 1-408-258-6462 or 
1-408-926-5630 FREE DEMO intemet URL: http:/Avww.scanstar.com, 


0 Two-Way Service Shops 

0 Traffic & Loading Studies 

o Coordination, Find Quiet Fregs 
0 Public Sofety Command Post 
o Community Repeater Logging 
o TV News Desk & Vans 


POS, Service Management, 
AR, PO & Inventory Software 


Phone: + (800) 874-7749 
+ (909) 944-3995 


S8AR | S — Fax: 


E-Mail: sales@Arisinc.Com 


10681 Foothill Blvd. © Cucamonga, CA 91730 ¢ USA 


Classifieds 


Computer software 


Cellular, PCS, SMR Billing 
& Customer Care Software 


Phone: + (800) 874-7749 
Fax: + (909) 944-3995 
E-Mail: sales@Arisinc.com 


10681 Foothill Blvd. e Cucamonga, CA 91730 © USA 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 
Whether microwave, multi-site, or field strength, coverages, our Terrain Analysis 
Package (TAP)™ helps you understand everything from dBu to 3-D plots and site 
management software. Give us a call and we'll tell you how. Do “what if" studies 
and solution analysis in-house! 
Cail for free brochure & demo disk. 
SorrWricut, LLC 
1010 So, Jouet St, Suite 204 
Aurora, CO 80012-3150 USA 
Tex. (303) 944-5486 


TeLeTAP (BBS); (303) 344-5378 (9600, N,B,1) 
Fax: (203) 344-2811 e-mail sales@softwright.com 


FOR MORE 
ADVERTISING 
INFORMATION 

CONTACT 
MICHELE GREER 
800- 
347- 
9375 


The Service Processor Computerized Work Ticket, 
Automatic inventory adjust, Auto Ticket Pricing. On-lire service 
history MA or T&M. MA records, Frequency Cap Codes Etc. 
On-line help, Generate any Report. Easy to use, Character-ori- 
ented. or mouse-driven 

Natwork, OOS or Windows Version Available, 

ex DEMO, ACTUAL SOFTWARE, FREE * 

idwest Data Service 


P.0. Box 178, Philo, tL 61864 
217-684-2641 » 1-800-553-6791 


Repair services 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Qua tity SERVICE ON MicROPROCESSOR-BASED 
Mosites, PorRTABLES AND ConTROL Heaps. 
SURFACE MOUNT REPAIR. Most repairs $70 PLUS PARTS. 
FREE ESTIMATES. 

Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30001 770-948-9566 


Triton 
Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 €3 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 


— 
VISA 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 


Repair and Calibration 3610 Dekalb Technology Pkwy. 
of Communication Suite 110/114 
Service Monitors Atlanta, GA 30340 


Telephone: 770-451-3264 
Fax: 770-458-8785 


Repair services | 


RADIUS 
REPAIR 


$92 N, DELSEA DR, 
VINELAND. NJ 08360 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
| PLECTRON & INSTALERT MONITORS 


TWO-WAY REPATRS ALL MAKES & MODELS 
MOTOROLA MINITOR If PAGERS 
$40.00;11R. PLUS PARTS & SHIPPING/HANDLING 
FAST TURNAROUND, FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 


CENTURION COMMUNICATIONS, INC. 


erp WY CENTURIONCOMM COM 


MOTOROLA r 


= 


MOTOROLS 
Sede names 


Authorized Service 
« Authorized warranty Service 
© Quick Turn Around 
« Flat Rate Repair Available 
© Free Estimates 
© Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
800) 305-6471 


PH; (609) 794-8000 
PAX: (609) 794-8989 


Models 
P-10 & P-50* $60+Parts 
FAST SERVICE/All Repairs Guaranteed 
Call ICM 


1-800-725-1426 
--- Simply The Best! 


MO TOROLA 


Flat ng labor plus parts on all repairs, 
+ PAGERSG............ 
« PORTABLES & MOBILESG.......... $39 
+ Free return shipping 
* Factory trained & Foe licensed techs 


AReom 800-567-5636 


7024 SW 21st Place Suite #F Davie, FL 33317 


Free sipeng only on repares zvet $30. Dons not mctase COD tne 


+ Quick turn around 


Tower space 


WESTERN WASHINGTON 

$10 Commercial power with generator backup. 

Good Security. Year around access. 
Seven Sites 


GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax: 206-475-9410 
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Classifieds 


Tower space 


Stacking Up Th 


Major Cities 


National 
Portiolio 
Accounts 


— 


aati Site 
Systems OS 


oration and its Spectrum 
- division today own or 
‘communication sites 
to Rico, The company 


esent their national 
tal of 1200 


Najor investment in 


pment firm, TEA 
‘expanded our site 


Fax 713/789-1313 


153 good reasons to 
call us for antenna 
sites in California! 


73 sites available now 


+ 80 sites pending 
153 California Sites 


+ Low & high elevation sites 


+ Expert site pequistitae & 
development 


Diablo Communications, Inc. 
Your Single Source for Sites 


Circle (109) on Fast Fact Card 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


Sites Available 
For Lease Now! 


und Management 


DIGNAL TOWER 


communications ince 


Voice 904-454-2289 Fax 904-454-1889 


81-Site coverage across the Southeast 
Enginecring/Technical Services 


New Site Aquisition, Development 


www.signaltower.com 
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MID AMERICA TOWER 
LEASING, INC. 


50+ sites in No. IL 

Quality implementation of ant/line 

@ Safe. High quality sites w/easy access 
SO other sites throughout mid-America 


815-485-7367 — Jay Panozzo 


, 'RESCO TOWER 
OMPAN Y 


| Sites available 
GA and SC 


Call Miles McSweeney 
803-686-6686 


Northern California - Pr. Richmond 
(510)236-3700 Fax (510)236-1741 
Southern California - Burbank 
(818)842-5000 Fax (818)842-5335 


Choice California 
Antenna Sites 


¢ Stand-by Power / Air Cond. 

* Continuous Monitoring 

¢ High-Security Access System 

FEW Meridian 
Communications 

Great sites, great service, since 1956 KD 


Call Rich or Jack Reichler at 
(800) 400-SITE 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL. 2635! AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the [-80 corridor. 


702-825-2626 


GREAT BASIN COMMUNICATIONS 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP. 
COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN C CHICAGO 
AREA GHEAGS. Ls 1.60631 


ANTENNA SITE FOR SALE 
Midwest location grossing $80.000, Prime 
site leased to 2030. Land available for new 
tower in excellent area for future growth. 
Owners to retire, 

Forest City Communications 
Services Inc. 

c/o Charles R. Lindstrom 
3815 N. Mulford Road 
Rockford, IL61114 
815-282-1288 


Classifieds 


New Orleans 
We Got & 
No-Body has 
Tower 


WETEC 


MicroNet inc. 


mame Site Management=am 


Over 125 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, 
New York, Pennsylvania, 
Texas and Delaware 


Site Acquisition, Development 
and Management 


MicroNet Inc. 
2370 York Road, Bldg. B 
Jamison, PA 18929 


(215) 491-7400 
(800) 220-7400 
Fax (215) 491-0260 


http://www.towersites.com 
Contact Dave Sesso 


MOTOROLA 
RADIO RENTALS 


¢MT1000, GP300, P200 
¢Intrinsically Safe 

¢ Full Line of Radio Accessories 
«Mobiles & Repeaters 

¢ 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


We Rent Headsets... 
And Radios, Too! 


® Dealers Welcome 


+, *Daily, Weekly, 
Monthly Rentals 
* Motorola Radios 
® RaceTRAC Headsets 


1-800-272-7111 


NEED TENANTS?? 
Advertise your sites in the 
NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 


The NCSD comiins thousands of prime 


antenna sites, gl) with space for lease 
Just $25 per year For intormation call 
Tel: (908) 462-5964 Fax; (908) 308-4633 


TOWER TECHNOLOGY CORPORATION 


We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System for 
UHF & 800 MHz using 31/3" hard line, Four window 
tower top amp. If you need antenna space 
in:Jacksonville « Tampa Bay * Sarasota/Venice 
Lakeland * Disneyworld/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


Manhattan Repeater Space! 


rs 5 Boro coverage 
t® 24 hour access 
cx Low monthly rent 


DANIEL MARGOLIS 


70 West 93rd Street, New York, NY 10025 
(212) 222-4430 FAX: (212) 666-3182 


MOTOROLA RADIO 


RENTALS 
DEALERS WELCOME 
ATEL * Boston, MA 


800-426-6852 


ANTENNA STRUCTURE 
REGISTRATION SIGNS 


F.C.C. ANTENNA 
STRUCTURE REGISTRATION 


1234967. 


610-458-8418 
Call for Information Voice or Fax 
ID-ER Antenna Products 
Thomas Moyer 22 Byran Wind Glenmoore, PA 
19343 


Mail us your F.C.C. 
12"X18" Sign $75.00 


The perfect executive, promotional 
gift or sales incentive award for the 
communications industry. 
Handcrarted by Texas artist, Mark Smith. 
From 12" to 6°. With or without light- 
ing, Displayed on a solid oak or walnut 
base with company name or logo. Your 
tower can be reproduced to your speci- 
fications. Standard towers in Brass, 
Gold, Nickel or Natural copper/brass. 
100% Satisfaction Guaranteed, 4-6 
weeks for delivery. Discounts on quan- 
tity orders, Mon-Fri SAM-5PM Central. 
CREATIVE SCULPTURES & DESIGN 
808 9th Street 
Marble Falls, Texas 78654 
Toll-Free 888-211-1106 
Phone: 210-693-3456 Fax: 210-693-6341 


OKLAHOMA 
TOWER SITES AVAILABLE 


We have two-way tower sites available in 
the north Tulsa/Collinsville area, and are in 
the planning stages of a 1,500' tower for 
two-way FM and television broadcasters 
inthe Oklahoma City market. 


Please call for more information. 
John Maguire: 
| MAGUIRE COMCO: (405) 848-3791 


USE COLOR USE COLOR 
USE COLOR USE COLOR 
USE COLOR USE COLOR 
USE COLOR USE COLOR 


<h Mg. vr) 
<< %, 


| Patera Ligsoo 


roe --- ss 


FLIP-PHONE 
LITHIUM ION BATTERY 
850mA SLIM 


(310) 809-5090 FAX (310) 809-1248 
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d index/hot line 


Fast Fact 
Number 


Company 


Air Comm 

Allen Telecom Group 

ANCTEW COPp. one cseceenseeeeeereasenees 12 

Andrew Corp. .o..ccceecceeeceeenees 40-41 

Anritsu Wiltron Sales Co...... 64a-b 

Anritsu Wiltron Sales Co............ 65 

Antenex 

AF Comm Supply 

APE South 

ASHTON COrp, ..cceccsceceeeeees 

Avcom Of Virginia 

Barnett Electronics 

Berkeley Varitronics 

Cablewave Systems 

Cadex Electronics Inc. ............... 14 

Castle Tower Corp. oo... eee 86 

CELWAVE 

Centurion International Inc. ........ 9 19 

ChargeGuard Corp. viceeeerrcce 78 

David Clark Co., Inc... 24 

Comm/Scope INC. ....ccccceeeeesceeee 19 

Communications Data Serv. ...... 84 

Communications Specialists ..... BC 

Computer Resources Inc. .......... 84 110 

Connect Systems Inc. ......... 13, 46 

Control Signal Corp. .........ccee 60 

CP! Communications Inc. .......... 56 

CrYStHONIOS Gis sssvisescessoeoasacees 74 

CTI Products: Incussaniancauis 62 

DDB Unlimited 87 

Discount Electronics Inc. ........... 74 85 

D & L Communications Inc. ....... 79 

Doppler Systems Inc. we 61 

Duracomm Corp. ......ceeeeseeeeeee 34 
23 

EDX Engineering Ine. ............. 36 

El Paso Comm. Systems .... 63, 80 

ENTELEC '97 

Ericsson Radio.. 

Felix Communications & Co. ..... 74 

Huber & Suhner Inc. ..............0.. 55 

PLU STIGHS[IGS, a sacansesenenoeeeaneannanacrnsn 29 

Hutton Communications 

IFR Systems ING. vce Cars 

IWCE '97 


JFW Industries Inc. ..........cccce 50 
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6, 36.. 


Advertiser 
Hotline 


602-275-4505 
800-676-5342 
708-349-3300 
708-349-3300 
408-778-4061 
408-778-4061 
800-323-3757 
800-255-6222 
800-543-9191 
714-458-7277 
804-794-2500 
800-423-3858 
908-548-3737 
203-239-3311 
604-451-7900 
713-789-7651 
800-321-4700 
800-228-4563 


. 800-458-3410 


508-751-5800 
704-323-4944 
800-441-0034 
800-854-0547 
205-987-1523 


. 800-545-1349 


303-989-8000 
972-437-5320 
954-776-0031 
513-595-5900 
800-753-8459 
303-337-0190 
800-336-6825 
602-488-9755 


32-33 ..816-746-8300 


520-204-2597 
541-345-0019 


44, 99...915-533-5119 


917-235-0655 
804-948-6071 
312-955-9769 
802-878-0555 
800-949-9490 
800-442-3811 
316-522-4981 
800-288-8606 
916-677-3210 
317-887-1340 


Advertiser 
Hotline 


Fast Fact 
Number 


Company 
800-328-3911 
407-291-3009 
800-233-0440 
847-676-8282 
860-646-1839 
501-763-6250 
540-891-0569 
818-222-5655 
303-526-5454 
315-437-3953 

800-MID-LAND 
818-764-1333 

800-505-TEST 
203-961-0500 
916-477-8400 
800-327-5912 
954-776-0031 
800-957-8700 
800-223-9580 
800-752-3571 
800-325-7170 
805-497-2397 
703-266-1928 
800-446-2295 
800-247-4796 
800-726-9015 
510-781-5432 
405-224-6780 
819-770-4000 
800-548-2484 
313-559-3237 
916-674-7532 
510-656-5600 
415-968-4400 
800-472-7373 
203-949-8400 
602-460-1874 
800-276-8799 
800-798-7881 
601-932-4461 
818-442-0782 
310-404-2700 
12 ... 800-USA-MADE 
888-469-3832 
800-221-0732 
206-820-6363 
206-820-6363 


EF Johnson 

King Communications USA Inc. 
Leathersmith 

Leavitt Communications Inc. ..... 

Marcus Comms & Electronics ... 
McManus Communications Inc. 
Mechem Electronics 

Meridian Communications 

Micropath Corp. .........cccsccseeeees 
Microwave Filter Co. Inc. ........... 58 
Midland LMR 48 
Modular Comm. Systems 

Motorola Test Equipment.... 

Noise Cancellation Tech. ........... 
NOrcOMM COFP, ......e:cseeseeeesssereess 
Optoelectronics Ine. ...... 


Pagecorp Industries 
Photocomm INC. ........c:cccecseeereeees 48 


Radio Express Inc. w.... cee 77 
Ramsey Electronics 

RCC Consultants 

RCW Distributing 

Selectone 

Sentry Manufacturing Co. .......... 73 
Serviceware Corp. ........cccccceeeeee 48 
Sharp Communication 

Super Wireless Warehouse 

Sutter Buttes Two Way 

Telepath 

TOlOWAVE ING. w..ccessersetceresrsesreesees 47 
TESSCO 

Times Microwave Systems 

Bobby G. Thompson 

Transcrypt International Ltd......... 3 
Trident Micro Systems 

Trilogy Communications Inc. .....37 
Vega, A Mark IV Co 

Vertex/Yaesu USA 


Zowron: Ne cara 35 
PAZ\ <0 oh |: [coe ene eS 49 


and trunking systems. 
For solutions to your radio 
communications needs, and 
more information about the 
complete and competitive line 
of Vertex radio products, call: 


310/404-2700 


Vertex Radio | 
the land mok™ 
has been in th 9 
designing synthe 
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i * 
* This device has nol been approved by the Federally 
wurton Communications Commission. This device ‘is not, and 
: ia may not be, offered for sale or lease, or sold or.leased 
until the approval of the FCC has been obtained. 


ge Cartes States & Canada: Yaesu.U.S:A.,.(310) 404-2700 Mexico, Central & So. America, (305) 593-2500 
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[TP-3200 $279.95 _| 
PUI HeAiTed Shared) Repeater Done panel 
with ALL’ 157 CTCSS/DCS codes: ‘In 
Desktop or Rack Mount version: 


TE-64 $79.95 


Self-contained Bneoder, Rotary Dial Selection, 
Great for the Betichtop, '5:25!'%3.3"'% 1.7!" 


PE-2P $54.95 


Two-tone’ Sequential Encoder. 
ly mounts inside radio 

or other enclosure. Multiple call 

capability. 1.25" x 2.0" x .4" 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes, 


1.36" x 1.18" x .25" 


TS-32P 


$59.95 


| SD-1000 


Two-tone Sequential Decoder, 
Programmable unit provides 
switched outputs from two-tone 
paging calls. 1.25" x 2.0" x .4" 


$57.95 
Programmable CTCSS 
Encoder-Decoder: Tone 


squelch for any FM trans- 
ceiver, 1,25" x 2.0" x.4" 


/CSI-100 «$749.95 | 
VideuiMadent i Sends and:receiyves bigadeast 
quality, single: frame, color video over ANY 
narrow-band communications channel. 


oft 
2 : Chip 
- See 
| Ng 
CC-1/CR-1 $49.95 each 


Surface Mount: Component Kits for. repairing 
SMT circuits, CC-1 for-capacitors/CR-1 for 
resistors. 


$59.95 DTD-1 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder, 1.7" x .78" x .25" 


$54.95 


$49.95 


Single Function DTMF Decoder. 
Provides switch outputs via 
DTMF. 1.25" x 2.0" x .4" 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable, 53" x 1.0"x .16" 


| 1D-8 $69.95 
Auromatic’ Morse Stauion Identifier, Meets all 
FEC 1D Requirements. Fully field program- 
mable-with included keypad. 1.85°x1:12"x 35" 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
other formats available, 7/5" « 7.8! x:2,7" 


PE-4/PE-15 ‘879,95 
Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 
control of local area paging is 


desired. 1.78" x 1.03" x .35" 


$27.95 


SS-32PA $28.95 
Programmable CTCSS 


Encoder. Custom tones or 
audible tones also avail- 
able. .9"x1.3"x 4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALISTS, INC. =— 
426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 

(714) 998-3021 * FAX (714) 974-3420 —_ 
Entire U.S.A. (800) 854-0547 * FAX (800) 850-0547 se 


Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 


Circle (3) on Fast Fact Card 


